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I. INTRODUCTION

The RI portion of the Dead Creek Project Remedial
Invest igation/Feasibi l i ty Study, as described in the Project
Work Plan, includes eleven tasks to be completed. Task 5,
Description of Current Situation, calls for Ecology and
Environment, Inc. to prepare a description of the background
information pertinent to the area and its problems and outl ine
the purpose and need for remedial investigation in the area.

This report was prepared to provide the information on and a
description of the current situation of the sites in the Dead
Creek Project area. The report is organized to provide an area
wide description followed by a detailed site by s ite
description. The site by site description provides a detai led
presentation of all avai lable information concerning each s ite,
which was acquired and evaluated during Tasks 3 and 4 of the
RI .

II. GENERAL DESCRIPTION OF PROJECT AREA

Location

The Dead Creek Project area is located in and around the c i t ies
of Sauget (formerly Monsanto) and Cahok ia in St. Cla i r County,
I l l inois (Figure 1). Under the scope of the RFP issued by the
IEPA, the study area consists of 18 suspected uncontrol led
hazardous waste sites located throughout the study area (Figure
2). The project area consists of 12 indiv idual sites and 6
additional sectors 1n Dead Creek.
ATM! Description and Topography
The sites to be invest igated as part of the Dead Creek Project
are in an area which contains a mixture of industr ia l ,
res ident ia l , commercial , farm, and undeveloped land. The sites
cons ist of closed and act ive landf i l l s , industrial property,
undeveloped or currently unut i l ized land, residential land, and
an areal drainage flowpath (Dead Creek ) .

- 1 -
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The project area is s i tuated wi th in the f l oodp l a i n of the M i s s i s s i p p i
R iver in an area known loca l ly as the American Bot t oms . Topogrohy
in the site area is control led by structural features of the bedrock
which resulted from glac ia l and f luvia l occurrences. The Mi s s i s s i p p i
River meandered over the American Bottoms f loodpla in between the
upland bluffs , which form the f loodpla in boundaries, prior to the
establ ishment of the present channel . The meadering of the river has
given rise to typical floodplain characterist ics throughout the study
area. These features include low, broad, flat, swampy areas;
terraces (general ly found north of the study are); curved ridges and
swales (typified as meander scars) formed as s lack water bars or
channe ls ; a l luvia l fans; wetlands vegetation (although al l vegetation
is generally sparse due to industr ia l izat ion and urban izat ion) ;
mounds; and crescent shaped ox-bow lakes . The sh ift ing of the
Mis s i s s i pp i River channel has resulted in heterogeneous interbeddlng
of fine and coarser material in the surfic ial flood plain deposits.
Material has also been transported to the flood pla in from the
uplands and from the bluffs by overland flow which has resulted from
rainstorms.

As in the case of most flood plains, the American Bottoms area is not
perfectly f lat . Many s l ight , natural ly occurring and manmade,
irregularities exist. However, in general the land surface at the
s ite area 1s 400 feet above mean sea level . The land generally
slopes from north to south and from the east toward the river.
The wide floodplain area (approximately 6.5 miles across in the s ite
area) exhibits little topographic relief except in the adjacent
bluffs and upland areas which tend to be high (up to 150 feet above
floodplain levels), steep, and moderately well drained. The local
average land scope In the site area is 0.06% to the west. Regional
floodpltln slope is 0.0059* to 0.009X to the south (Fenneman, 1909;
Jacobs, 1971 ) .

Topographic maps for the study area were developed as part of Task 3
of the Remedial Investigation. The topographic maps are Included as
an attachment to this report, and an Index Map, Figure 3, depicts the

- 4 -
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areal r e l a t i on sh i p s of the topographic maps .

Cllaate

The climate in the site area is generally described as continental
with hot, humid summers and mild winters punctuated by extremely cold
periods of short durat ion. The s ite area is located in a major
frontal convergence zone where warm, mois t air from the Gu l f of
Mexico meets cold, dry air from Canada . This convergence zone
produces a variety of rapid changes in weather cond i t ions .

The 80-year average precipitation reported by Keefe ( 1983) was 35 .4
inches per year, although the yearly average over the last 25 years
(same data base) was up slightly to 3 9 . 5 inches per year. June is
normally the wettest month, with an average of 4.3 inches of rain.
Much of the summer rainfall is produced by thunderstorms, which are
also respons ib le for the unusually heavy rains which periodically
cause isolated flooding. Rainstorms which produce 1 to 2 inches of
precipitation are common. Relat ive humidity typically ranges between
50 and 60 percent during the summer. Snow can occur in any and all
months from November through Apr i l . Annual snowfal l averages 17
inches.

The regional average annual temperature is 56" F. (Fahrenhe it ) with
a January mean of 32* F. and a July mean of 79* F.. Periodic polar
air fronts move through the area during the winter producing lows of
-10 to-15 degrees Fahrenheit . July and August are typically hot and
humid, producing temperatures above 90" F. on an average of 22
days/year. Highs in excess of 100* F. generally occur for short
periods of 3 to 5 days.

Geology

The geologic formations present in the s ite study area consist of
unconsol idated al luvium and glacial outwash, which are underlain by
Miss iss ipplan and other bedrock layers. These bedrock layers are

- 6 -



under la in by basement gran i t i c crysta l l ine rock. The geologic
formation sequence for South-Centra l I l l i no i s is represented in
Figure 4. The study area, the American Bottoms, and the Mi s s i s s i p p i
River channels are all located in a broad deep cut bedrock valley.
The bedrock valley is delineated by bluff lines on both s ides. Based
upon avai lable data, the bedrock valley has steep wal l s along the
bluff lines while the valley bottom slopes gently toward the middle.

With in the bedrock valley, the Miss iss ippi River has provided the
primary mechanisms control l ing the recent formation of geology and
hydrogeology. Bergstrom, et al ( 1956) suggests that the bedrock
valley is pre-glacial 1n nature; however, Wil lman et al ( 1970)
concludes that insufficient data exists to suggest a pre-glacial
valley structure for the Miss i ss ipp i River . Nevertheless, gladation
did significantly modify and redesign the Miss iss ippi River and its
valley through both glacial and interglacial periods. These changes
occurred as glacial wasting caused massive amounts of meltwater to be
directed generally southward through and around bedrock and ice
contacts, ultimately discharging into the Gulf of Mexico. Through
geologic history, a wide and deep valley (2 to 8 miles across and up
to 170 feet deep) has been carved into the predominantly soft
sedimentary bedrock underlying the river (Bergstrom, 1956 ) . Changes
in stream flow, direction, and sediment load have caused this valley
to fill with secondary al luvial sediments. These constantly changing
parameters have resulted in the river continuously picking up and
depositing (and cutting and fi l l ing) its sediment base, thereby
directing and redirecting the river and Its channels throughout
time.

The unconsolidated valley fil l , present in the bedrock valley, ranges
in thickness from approximately 70 to 120 feet in the study area.
The thickness of the valley fill in the region of the study area is
depicted in Figure 5. A cross section of the val ley fi l l in the
vic in i ty of the study area is presented in Figure 6.

The valley fill deposits are typically comprised of two main
formations which may reach as deep as 120 feet 1n the s ite area. The
Cahok ia , the uppermost formation, is comprised of predominantly s i l t ,
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c lay , and f i ne sand depos i t s gene ra l l y i n d i c a t i v e of an aggrad i ng
environment . These depos its were la id down as flood events of the
Mi s s i s s i p p i R ive r , eol ian act iv i ty , bank s l ump i ng , e ro s i on , and/or
slugs of material deposited directly by tributary streams. This
formation has been frequently reworked by the Mi s s i s s i p p i River and
typical ly cons i s ts of coarser mater ia l intertongued with finer
grained deposits . As such, these deposits can be variable in
th ickness ( rang ing from 15 to 30 feet ) . Larger express ions of
tributary deposits may form thicker alluvial fans where high energy
streams d i s s ipated and dropped their sediment load.

The second major formation of the floodplain setting is the Mackinaw
Member of the Henry Formation. This formation underl ies the Cahokla
Al l uv i um, and is comprised of sand and gravel from glacial outwash.
W i t h i n the study area, this material rests directly on the bedrock
surface and can be highly variable in thickness (70 to 100 feet) due
to the fluvial processes which formed it. This formation typically
contains portions which are complexly interbedded due to meandering
of the river throughout history.

A third minor formation noted locally within the floodplain, but not
discovered with in the s i te invest igat ion area, is the Peyton
Col luv ium. This material 1s comprised of fine grained silt ( loess)
and clay (t i l l ) which has slumped from upland areas and accumulated
at the base of steep bluffs.

Immediately adjacent to the f loodplain (and 3.5 to 5 miles
east-south east of the sites) is an upland area marked by a steep (50
to 150 feet above surrounding terrain) bluff. Structural ly, these
upland areas are based unconformably on bedrock (which has not been
eroded as deeply as the adjacent val ley) , and consists of 10 to 100
feet of uncolsolidated sediments of predominantly glacial origin. No
upland formations exist in the study area; however, erosion and
slumping of the upland has provided the parent material for the
Cahokia Formation and Peyton Col luvium, which are found in the
floodplain.
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The ent i re study area is under l a i n by re la t ive ly soft sedimentary
rock layers. Typical ly, these rocks cons i s t of sha le , l imestone,
sandstone, and dolomite , which were formed through geologic time by
1 i th i f l cat lon of sediment and sed iment- l i ke mater i a l s . In general,
parent mater ia l s were d is integrated into sand, s i l t , clay, and mud,
which were then deposited sequential ly by sedimentary processes, such
as prec ip i tat ion and erosion. These sequential deposits (format ions)
were ult imately l i th i f i ed by compress ion, compaction, reclystal l i-
zat ion , and cementation. General deposit ional environments included
sha l l ow and deep seas, rivers, and swamps. These environments
provided varying thicknesses of s imi lar mater ia l s . Mi s s i ng sequences
apparently represent unconformities caused by terrestrial or near
terrestrial erosional processes. These sedimentary rock sequences
represent mi l l ions of years of geologic time.

The earl iest sedimentary rock overlying the granite basement rock
is Cambrian age sandstone limestone, dolomite, and shale. The
Ordov ic ian system overl ies the Cambrian. Its formations consist of
sandstone, dolomite, limestone and shale . Overlying the Ordov i c ian
is the Si lur i an System cons ist ing of numerous l imestone layers. Next
youngest is the Devonian System, with l imestone, sandstone, and shale
formations. At the top of the sequence is the Mis s i s s lpp ian System
conta in ing numerous limestone, shale, s i l t s tone , dolomite, and sand-
stone layers. In the adjacent h igh lands and at one bedrock high
located within the valley south of the site area, the Pennsylvanian
System may be found to contain various sandstones, s i l t s tones , and
shale formations.

Bedrock structure in the area appears to be controlled by a
significant fold (the Waterloo ant ic l ine) and fluvial erosion
(primarily by the Mississ ippi River) . The fold is centered
approximately 6 mi les south of the s ite area, and the structure trends
north-northwest. This fold has bent the overlying rock in the area,
producing a gentle northeast-east dip of up to 3 percent on the bedrock
strata. This al lows the deep strata to be exposed by bedrock
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va l l ey e ro s i ona l processes to the southwest of the study area, wh i l e
ma i n t a i n i n g these same format ion s at a deeper e l eva t i on to the
northeast of the study area.

Hydrology

The descr ipt ion of the hydrology of the study area is d iv ided into
the surface drainage and groundwater d iscuss ions presented be low.

Surface Drainage

The Mis s i s s i pp i River extends far to the north and south of the
s i te area and drains the American Bottoms and the tributary upland
area. Although the Mis s i s s i pp i River floodplain is subject to
periodic inundation by excess water runoff, most of the area is
protected from mass ive regional f looding by a complex series of
levees and other flood control structures. This cond i t ion part ia l ly
adds to local small scale flooding problems s ince prec ip i tat ion is
trapped behind the flood control structures where drainage is
typically poor. Dead Creek Itself provides drainage for a portion of
the American Bottoms, and ult imately discharges to the Mi s s i s s i p p i
River via the Pra i r i e DuPont Floodway and Cahok i a Chute . Fenneman
( 1909) has suggested that Dead Creek may at one time have been a
southward extension of Cahok ia Creek . Exce s s i ve s i l tat ion ,
real ignment of surface drainage, or stream piracy may have redirected
Cahokia Creek to its present channel, thus cutting off Dead Creek
from the original source water.

Major surface drainage in the area is also provided by Cahokia Creek
(to the north) and the Old Prairie DuPont Creek (to the south). Both
of these creeks channel surface water directly into the Miss i ss ipp i
River . Signif icant additional secondary drainage within the site
area and floodplain 1s provided by an extens ive system of storm
dra ins , pumping stat ions, and ditches , which were constructed or
modif ied from ex is t ing natural dra inage features for this purpose.
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6roundwater

Groundwater ex i s t s in both the unconso l idated va l ley f i l l and the
underlying bedrock formations. The Mi s s i s s i pp i an bedrock l imestone
and sandstone are water-bearing formations. Where these formations
are located immediately below the unconsol idated mater ia l , there is
suff ic ient groundwater for small or medium users . However, because of
the abundance of groundwater present in the valley fil l sand and
gravel , the bedrock dquifer is of l itt le s ignif icance to the study
area. The majority of avai lable groundwater in the study area is
present in, and taken from, the val ley fi l l materia ls . The I l l i no i s
State Water Survey has identified the study area ds one in which the
chances of obtain ing a well yielding 500 gpm or more are good. The
coarsest deposits, which are most favorable for water development, are
commonly encountered near bedrock and generally average 30 to 40 feet
in thickness. However, because of the al luvial nature of deposits in
the study area, sand and gravel deposits which yield s ignif icant
quantit ies of groundwater are commonly found in the study area nearer
the ground surface.

Pr ior to development of the area, groundwater levels within the study
area were very near the surface elevation of 400 ft MSL. As a result ,
ponds, swamps, and poorly drained areas were prevalent . The
development of the area led to the construction of levees, drainage
ditches, and wel ls , all of which caused the lowering of the
groundwater levels . In the early 1960' s , the extensive industrial
pumpage in the study area (over 30 mi l l ion gallons per day) resulted
in a lowering of the water table by as much as 50 feet. However, due
in part to the decrease in Industrial groundwater use, groundwater
levels within the study area have sustained a significant rise s ince
the Mississippi River floods of 1973. Groundwater withdrawal within
all of St. Cla ir County, in 1980, only amounted to 16 mi l l i on gal lons
per day. As a result, measurements of monitoring wells near Dead
Creek identified the water table at approximately 393 feet MSL (about
15 ft. below ground surface) 1n January 1981. Groundwater levels near
other portions of the study area are expected to be s imi lar ly
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depressed be low ground surface except where affected by surface
structure or wel l pumpage. Groundwater l eve l s are affected by f .ood
stages of the Mi s s i s s i p p i R iv e r , and undergo water- leve l f luctuat ions
as a result of seasonal weather patterns. In areas remote from major
pumping centers, water levels generally recede in late spring, summer
and early fa l l , when discharge from the groundwater reservoir by
evapotranspiration, groundwater run-off to streams, and pumping from
wel l s is greater than recharge. Recovery of water levels generally
occurs in the early winter when cond i t ions are favorable for inf i l -
tration of rainfal l to the water table. Water level recovery is
especial ly pronounced during the spr ing wtien the groundwater
reservoir receives most of its annual recharge. Water levels are
generally highest in May and lowest in December. Water levels remote
from major pumping centers have a seasonal fluctuation ranging from 1
to 13 feet, with an average fluctuation of about 4 feet.

Based upon the surface drainage system for the region in 1900, R .J .
Schicht ( I l l i no i s State Water Survey, 1965) estimated the piezometric
surface prior to heavy development in the area. Groundwater eleva-
tion was estimated to be about 420 feet near the bluffs to about 400
feet near the Miss i s s ipp i River . The piezometric surface had an
average slope of about 3 feet per mi l e and ranged from 6 feet per
mi le in the Alton area to the north, to one foot per mile in the Dupo
area to the south. The slope of the piezometric surface was greatest
near the bluffs and flatest near the Mis s i s s i pp i River . Groundwater
movement was generally directed to the west and south toward the
Miss i s s ipp i River and other streams and lakes.

Groundwater movement in the shallow deposits throughout the study
area generally fol low the land surface topography, with lateral
movement toward local discharge zones (we l l s and small streams), and
some movement into the deeper unconsolidated aquifers. Groundwater
in the deeper unconsolidated deposits generally follows the bedrock
surface. Accordingly, groundwater generally flows downstream through
the sand and gravel aquifers in much the same direction as the
orig inal streamflow, but at a much slower rate.
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In 1962, the general pattern of groundwater f low was s l ow movement
from all d irect ions toward the cones of depress ion , which had formed
due to heavy pumpage, or toward the M i s s i s s i p p i River and other
streams. In the study area, the lowering of the water table that
accompanied groundwater withdrawal in the area establ ished hydraulic
gradients from the Miss i s s ipp i River towards the pumping centers . In
portions of the study area, groundwater levels were below the surface
of the river and appreciable quantit ies of water were diverted from
the river into the aquifer by the process of induced inf i l trat ion.
Wit h i n the study area, the slope of the piezometric surface near the
cone of depress ion, produced by pumping at the Monsanto fac i l i t i e s ,
exceeded 30 feet per mi l e .

The principal hydraulic properties of the val ley f i l l and al luvium
present in the study area indicate that the materials readi ly
transmit groundwater and have a large amount of groundwater storage
capacity. In 1952, tests were conducted for the Monsanto Chemical
Corporat ion to evaluate the hydraulic properties of the depos i t s .
The upper 40 feet of unconsolidated materia ls in the area consisted
of sandy clay, and the lower 80 feet of unconsol idated material in
the area consisted of various layers of sand and sand and gravel. A
pump test was conducted on a well located 515 feet east of the
Miss i s s i pp i River and dri l led to a depth of 99 feet. Six observation
we l l s were used to assess the pump test. Us ing the time-drawdown
method of analysis, the coefficient of transmissivity was determined
to be 210,000 gpd/ft. The coefficient of storage was determined to
be 0.082 (f t3/ft3 ) , which is in the range typical of water table
condit ions. The coefficient of permeabil ity was determined to be
2800 gpd/ft2.

Recharge of groundwater 1n the study area 1s received from direct
i nf i l trat ion of precipitation and run-off, subsurface flow of
Infiltrated precipitation from the bluff area to the east, and
Induced inf i l trat ion from adjacent river beds, where pumpage has
lowered the water table below the level of the river. Direct
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recharge of the water table only captures a portion of the annual
prec ip i tat ion. A major portion of the prec ip i tat ion runs-off to
streaws or is lost by the evapotransporat ion process before it
reaches the aquifer. Neverthe les s , prec ip i tat ion is probably the
most important recharge source for the study area as a whole. The
amount of surface recharge that reaches the saturation zone depends
upon many factors, inc luding the character of the soil and other
mater ia l s above the water table, the topography, vegetal cover, land
use, soi l moisture, depth to the water table, the intensity and
seasonal distribution of precipitation, and temperature. Because of
the low relief and limited runoff in the study area, and because the
upper si lt and clay fil l is not so impermeable as to prevent
appreciable recharge, most of the prec ip itat ion either evaporates or
seeps into the so i l . Because of the extens ive flood-control network
in the area, recharge from floodwaters provides a limited input to
the area. Based upon a modified form of the Darcy equation, R . J .
Schlcht ( 1965) calculated the average rate of surface recharge to be
about 371,000 gpd/sq. mi. for the study area.

Regional groundwater flow components to the west and south provide
subsurface recharge to the study area. Schicht similarly estimated
that the average recharge from subsurface flow of water from the
eastern bluff boundary is 329,000 gpd/tn i .

The lowering of the water table as a result of groundwater
withdrawals in the study area has, in the past, established a
hydraulic gradient from the Mis s i s s i pp i River toward the pumping
centers. This resulted in water percolation through the river bed
and Into the aquifer, producing induced inf i l trat ion recharge.
Schlcht estimated the 1961 induced infiltration recharge volume for
the study area to be approximately 18 .5 mi l l ion gpd, or roughly 58X,
of the 31 .9 mi l l i on gpd total being withdrawn. Water withdrawal data
from 1980 for the study area and areas to the north Indicate that
total withdrawals amount to only 3.9 mil l ion gpd as compared to more
than 42 mil l ion gpd in 1961. Accordingly, for the study area, the
amount of current induced inf i l trat ion from the Miss iss ippi is

- 17 -



be l i eved to be sma l l due to dramat i ca l l y reduced groundwater usage .
Al t hough current , de ta i l e d data for pub l i c and i n du s t r i a l water
supply wel l s in the study area is present ly u n av a i l a b l e , 1980
I l l i no i s State Water Survey data ind icated the presence of ten we l l s
in or generally near the study area.

The chemical character of groundwater found in the study area var ies
geographica l ly and with depth. Pumping rates and surface act iv i t i es
may also inf luence local quality. General ly, sha l l ow wel ls ( l e s s
than 50 feet deep) are quite highly minera l i zed and may have a high
ch lor ide content . Groundwater in heavi ly pumped areas often has high
su lfate and iron contents and elevated hardness va lue s .

Groundwater qual ity data developed by Schicht ( 1 9 6 5 ) for Townsh ip 2N,
Range 10W, Section 26, which includes a major portion of the study
area, provides historical chemical data for wel ls with depths of
approximately 100 feet. In general, the water qual ity was cons i s tent .
Hardness values ranged from 377 to 777 ppm, ch lor ide va lues ranged
from 9 to 61 ppm, and sulfate values ranged from 137 to 487 ppm.
Recent I l l i no i s State Water Survey data developed by Keefe ( 1983 )
ident if ied a general increase in chlor ide and su lfate concentrat ions
for groundwater in the study area. The general increase in chlor ides
was associated with the use of road salts s ince increased concentra-
t ions correlated with major highway locat ions . Increases in sulfate
concentrat ions were speculated to be caused by an upward movement of
high sulfate water from the bedrock as a result of pumping act iv i-
t i es . Decreases in chloride and sulfate contents of groundwater were
Identified 1n a section along the Mis s i s s i pp i River where extens ive
nearby pumping had resulted in induced inf i l t rat ion from the r iver .
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III. SITE SPECIFIC DESCRIPTIONS
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SITE 6. ABANDONED LANDFILL

Site Description

Si t e G is a former subsurface/surface d i sposa l area which occupies
approximately 4.5 acres in Sauget, I l l ino is . The site is bordered on
the north by Queeny Avenue; on the east by Dead Creek; on the south
by a cult ivated f ie ld ; and on the west by Wiese Engineering Company
property.

The surface of Site 6 is l i ttered with demol it ion debris and metal
wastes. Several small pits have been observed in the northeast and
east-central portions of the s i te . Oi ly and tar- l ike wastes, along
with scattered corroded drums, are found in these areas. Addit ion-
ally, 20-30 deteriorated drums are scattered along a ridge running
east-west, near the southern perimeter of the s i te . The western
portion of Site G is marked by a mounded area with several corroded
drums protruding at the surface. A large depression is found
immediately south of the mounded area. Th i s depression receives
surface runoff from a sizable area within the site. Also, exposed
debris is present over most of the s ite . In areas where wastes are
not exposed, flyash and cinder mater ia l has been used as cover.

Site History and Previous Investigations

Examinat ion of historical aerial photographs indicates excavation at
Site G began sometime prior to 1950 and disposal operations were
in it iated shortly thereafter. No information is avai lab le concerning
owners or operators for Site G at the time disposal was occurring.
The photographs suggest disposal act ivit ies at the site continued
until the early 1970s . Presently, S i t e G is inactive, although
recent observations suggest that random dumping of various
non-chemical wastes cont inues .

Site G was previously studied by the I l l inois EPA in 1980 and 1981 as
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part of an area-w ide study to determine the source of c o n t am i n a t i o n
found in Dead Cr e e k .

The results of th is study were reported in the Pr e l im i n a r y
Hydrogeological Investigation In the Northern Port ion of Dead Creek
and Vi c i n i t y in 1980-1981 (St . John Repor t ) . Locat ions of samples
co l lected to date in the v ic in i ty of S i t e G are shown on Figure G- l .
The IEPA study completed in 1981 inc luded co l l ect ing samples from
subsurface so i l s and groundwater at S i t e G, and co l lect ing surface
water and sediment samples from Dead Creek immediately east of the
s i te . Mon i tor ing well G106 was insta l l ed in the northeast corner of
the s i te , and well G107 is located approximately 50 feet south of
Site G in a surface depress ion . In add i t ion , we l l s G101 and G104
were insta l l ed southwest of the s i te as part of the general area
invest igation. Analytical data for these wells are presented in
Tables B-6, B-7, and B-8, located in the Creek Sector B portion of
th is report. Several organic contaminants were detected at elevated
leve ls in well 6 107 . These include chlorophenol, chlorobenzene,
dich lorophenol , dichlorobenzene, and PCB s . PCBs were also detected
in samples collected from well G106. Both of these wells showed
concentrat ions of heavy metals ; spec if ica l ly arsen ic , barium, copper,
lead, and manganese, which exceeded IEPA water qual i ty standards .
Phosphorus a lso exceeded the standards in both we l l s . We l l s G101 and
G104 showed l i tt le evidence of contaminat ion although trace levels of
PCBs were found in G101 . Preliminary survei l lance in November, 1985
at Si te G showed wel ls G101 , G104, and G107 to be intact . We l l G106
was not located, and is suspected to have been destroyed.

In order to determine the vertical d i s t r ibut ion of contaminants in
the area, the IEPA collected subsurface soi l samples at the locations
of wells 6106 and G107. Analytical data from these samples is shown
in Table 6-1 . High levels of metals and phosphorus were detected in
all samples. Trace levels of PCBs were found to a depth of 13 feet
at G106. A quantified level (0 .62 ppm) of PCBs was found at a depth
of two feet in the location of G107, but PCBs were not detected in
deeper samples. In October, 1984, IEPA col lected three so i l samples
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at S i t e G from a pit in the northeast corner . Ana lyse s of these
samples are presented in Tab l e G - 2 . E l e va t e d l eve l s of heavy meda l s
were found in al l samples , as were var i ou s organ i c con tam inan t s .
PCBs were detected in sample WS-3 , but not in the other two samples .
Sample WS-1 showed the highest degree of organ ic contaminat ion .
Organ i c s detected in this sample inc lude dimethyl phenanthrene,
phenyl indene, pyrene, trimethyl phenanthrene, and a l i pha t i c
hydrocarbons.

Data from add i t iona l samples taken adjacent to Si t e 6 in Dead Creek
are addressed in the narrat ive for Creek Sector B. Site G may be a
source of contaminat ion in Dead Creek; however, s ince the hydrology
in the area is not wel l-def ined, th is cannot presently be
determined.

A geophysical invest igat ion , inc lud ing f lux-gate magnetometry and
electromagnetics ( E M ) , was completed at S i t e 6 in December, 1985 as
part of the Dead Creek R I/FS project. A survey grid with dimensions
of 440 by 600 feet was la id out us ing a compass and tape measure.
Because of the large amount of scrap metal scattered about the
surface of Si te G, instruments were ca l ibrated in off-s i te areas.
The magnetometer survey was subcontracted to Technos, Inc. of Miam i ,
Flor i da .

The magnetometer survey at Site G showed that a major magnetic
anomaly covers most of the northern port ion of the s i te . Several
smaller anomalies were found to the north of the large depression in
the southwest corner of Si te G. Survey lines run south of the fil l
area 1n a cultivated field showed no magnetic anomalies above
background condit ions . The mounds in the northwest corner of the
site showed smaller anomalies at the surface and larger anomalies for
deeper readings, ind icat ing s ign if icant quantit ies of buried metals .

An EM survey was done us ing the same grid as for the magnetometer
investigation. Shal low soundings indicated three areas showing
re lat ive ly high intens ity anomal ies . These include a 50 feet by 20
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TABLE G-2: ANALYSIS OF WASTE SAMPLES FROM O ILY PIT AT S ITE G
(COLLECTED BY IEPA 10- 1 -84)

SAMPLE NUMBER
PARAMETER ANALYZED

Arsen i cCadmiumCopper
Chromium
IronLeadManganese
Mercury
ZincAliphat i c HydrocarbonsChlorobenzeneDimethyl phenanthrenePhenyl IndenePyrene
Trimethyl PhenanthrenePCBsOther Organ ics (not specif ied)

WS-1
0 . 3
0 . 1

101 .4
24 .4

106
26 .6-

0 . 3 6
101 .4

19 ,200-
3100

320
610

1400-
1200

HS-2
0.6
0.8

509
2 7 . 2

151
52 . 1-
0 .46

339
5 . 2 3
0 .58-
-
-
--
0 . 4

US-3
97
16 .8

712
30

6025
337

9 . 9
1 . 9 9

104,100-
-
-
-
-
-

18
4070

NOTE: All resu l ts in ppm- indicates below detect ion l imits
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feet area in the northeast corner, a 150 feet by 100 feet area in the
east-centra l port ion, and the ent i re mounded area a long the west
perimeter of the s i t e . Deep sound ings (approx imate l y 10 to 15 meters
in depth) indicated a signif icant anomaly covers most of the northern
portion of the s i te . Three negative anomalies were recorded in the
center of the fi l l area, possibly ind icat ing higher, off-scale
instrument readings or the presence of s ign if i cant quantit ies
non-conduct ive material such as concrete. The EM survey also showed
anomalies trending of~-s1 te in the northwest corner, indicating the
poss ib i l i ty that the actual fi l led area extends north under Queeny
Avenue.

Data Assessment and Recommendations

Activ i t ies proposed at Site 6 for the Dead Creek Project include
collecting 10 subsurface and 40 surface soil samples, and water
samples from IEPA wel ls located on or near the s ite. A soi l gas
moni tor ing survey is also scheduled for Site 6, and wi l l be conducted
in conjunction with ambient air monitoring at the site. Additional
invest igation is necessary to adequately characterize the site and to
provide an adequate data base for conducting the feas ib i l i ty study.
Ex i s t i ng monitor ing wells in the v ic in i ty of the s i te need to be
refurbished prior to sampling. Addit ional wells need to be installed
around the site to determine if Site G is contributing to groundwater
pol lut ion in the area. Addit ional borings and subsurface sampling
(a l ternat ive ly excavation of test pits and sampl ing) in anomalous
areas encountered during the geophysical study would be needed to
provide additional information concerning depth of fil l , waste
characteristics, and past operation. This additional information
wil l allow more specific evaluation of remedial alternatives. The
hydrology of Site G in relation to Dead Creek also needs to be
assessed to determine if the site is a source of pol lut ion observed
in the creek. This assessment would include col lect ing the following
data: (1) Ground water elevations from a minimum of three locations
on each side of the creek, (2) Surface water and creek bed elevations
from three locations in the creek, and (3) Infi ltration rates for the
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a l l u v i um and the Henry formation at S i t e G. The above data, in
con junc t ion with the s t ra t i g raph i c co lumns from bor i ng s in the creek
bed (S t . John Repor t ) , would provide suff i c i ent informat ion to
determine the re la t ionsh ip , if any, between ground water and the
surface hydrology of the creek.

It was previously noted that IEPA well G106 was not located during a
prel iminary survey. Further attempts should be made to locate th is
well and to repair it if 1t is feas ib le to do so. The condit ion of
all IEPA wel ls should be assessed, and reconstruction or redevelop-
ment should be performed in accordance with the assessment.
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SITE H. ROGER'S CARTAGE PROPERTY

Site Description

Site H is a former disposal area covering approximately five acres in
Sauget , I l l i no i s . The s ite is located immediately southwest of the
intersection of Queeny Avenue and Fal l ing Springs Road. Presently,
Site H is an open f ie ld which has been covered, vegetated, and
graded. Several depression areas, capable of reta in ing rain water,
are also evident. Surface drainage is generally to the west;
although certain local ized drainage is toward the aforementioned
depress ions.

Site History and Previous Investigations

A review of historical aerial photographs indicates that Site H was
initially used as a disposal area sometime around 1940. Monsanto
Company submitted a "Not if i cat ion of Hazardous Waste Site Form" to
the U . S . EPA in 1981, indicating below-ground drum disposal of
organics , inorganics , and solvents . The not i f i cat ion l isted the s i te
name as Sauget Monsanto I l l inois Landf i l l , and indicated that waste
d isposal continued unt i l 1 957 . Site H is presently owned by James
To lb i rd of Roger's Cartage Company. Photographs suggest the site
in it ial ly operated as a sand and gravel borrow pit prior to disposal
act iv i t i e s . The southern half of Site I operated contiguously with
Site H, and the properties were subsequently separated by the
construct ion of Queeny Avenue.

Previous Investigation of Site H is l imi ted to review of h istor ica l
photographs and the instal lation of one monitoring well downgradient
from the site. This well, G110, was sampled in 1980 and 1981 as part
of lEPAs hydrogeological invest igat ion. Analytical data for well
G110 is shown in Tables B-6, B-7, and 8-8, presented in the Creek
Sector 8 portion of this report. Contaminants detected in G110
include PCBs, chlorophenol, cyclohexanone, arsenic, copper, and
nickel.
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As part of the Dead Creek Project , a geophys ica l survey, i n c l u d i n g
f lux-gate magnetometry and EM, was conducted at S i t e H in December
1985. A survey grid with dimens ions of 520 feet by 550 feet was la id
out over the s i te us ing a compass and tape measure. Technos, Inc.
was contracted to conduct the magnetometer survey.

The resu l t s of the magnetometer survey ind icate three large areas
with major magnetic anomalies and two smal ler local ized areas with
lower intens ity anomalies (Figure H- l ) . All anomalies are of
suff ic ient magnitude to indicate buried drums or a large amount of
other buried ferrous metal. The southernmost, large anomalous area
correlated wel l with one of the surface depress ions observed recently
at the s i te , while the other two large areas part ia l ly correlated
with depress ions . This Information, in conjunct ion with histor ica l
photographs, indicates that all anomalous areas are part of one large
fi l l or disposal pit .

Further evaluation of Site H was done us ing EM with various coil
spac ings, a l lowing for different depths of penetrat ion. Resu l t s from
shal low soundings (0 to 7.5 meter effective depth range) indicate
three high intens ity anomalies which correlate well with the magnetic
anomalies seen in the magnetometer survey. These anomalous areas
were also seen in the results from intermediate soundings (5 to 15
meters ) . In addit ion, three negative anomalies were noted near the
north and central portions of the s i te . These negat ive readings
ind icate areas of lower conductivity, and may be attr ibutable to
relatively non-conductive contaminants (organ i c s ) , or to other
materials such as concrete rubble or clay. Deep soundings (12 to 30
meters) showed much lower conductivity readings over the entire site,
which My Indicate that disposal was generally l imited to a depth of
less than 15 meters.

Data Assessment and Recoaaiendatlons

The absence of any detailed historical information concerning waste
disposal or analytical data concerning Site H creates a major data
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gap. The scope of work for th i s s i te dur ing the Dead Creek Project
i nc ludes co l l ec t ing f ive surface and f ive subsurface so i l samples for
analys is . A soi l gas survey and ambient air moni tor ing wi l l also be
completed at Site H. If specif ic contaminants are found, this data
base would not be sufficient to conduct feas ib i l i ty study eva luat ions .

Depending on the results of the init ial sampl ing, addit ional sampling
wi l l be required to further define the extent of any contamination
found at the s ite . This would include insta l lat ion of monitoring
wel ls and evaluation of ground water condit ions. Further geophysical
invest igat ions to the north to Cerro Copper Products Company
property would al low for more accurate def in i t ion of s ite boundaries
and potential drum disposal areas. Addit ional borings and subsurface
sampling or pit excavation would be necessary to accurately determine
locat ions and types of buried wastes.
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SITE I AND CREEK SECTOR A - CERRO COPPER PRODUCTS

Site Description

Site I is an operating copper refining and tube manufacturing
fac i l i ty covering approximately 55 acres in Sauget, I l l ino is . The
areas of interest for the Dead Creek Project at this fac i l i ty inc lude
a former sand and gravel pit which was subsequently f i l led with
unknown wastes, and a holding pond (Creek Sector A) which formerly
served as head waters for Dead Creek. The Cerro Copper Products
property is bordered on the north by the Alton and Southern Rai lroad;
on the west by I l l i no i s Route 3; on the south by Queeny Avenue; and
on the east by Fa l l i n g Spr ings Road. The areas to be invest igated
encompass roughly the eastern one-third of the property. Present ly,
the former gravel p i t/f i l l area is covered and graded, and is used
for equipment storage.

Site History and Previous Investigations

Cerro DePasco Corporat ion of New York purchased the ex i s t ing plant
and property west of Dead Creek in 1957 from the Lewin-Mathes
Corporat ion . Cerro Copper subsequently added property east of the
creek to their ho ld ings in 1967 . Examinat ion of histor ica l aerial
photographs indicate subsurface d i sposa l at Si te I was d iscont inued
sometime between the years 1955-1962. These photographs also show
that Site I and Site H, which is located across Queeny Avenue to the
south, const itute one large subsurface disposal area. Monsanto
company submitted a "Not i f i cat ion of Hazardous Waste Si te" form for
th is landfil l (Sauget Monsanto I l l ino i s Land f i l l ) , ind icat ing
disposal of organics , inorganics , and solvents in drums. The years
of operation listed on the notification are "unknown to 1957 . "
Historical photographs suggest act iv i ty at the site began prior to
1 937 .

Creek Sector A reportedly received discharges from Monsanto and
other companies prior to 1970. In the early 1970 ' s , the culvert
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under Queeny Avenue was sea led off to res tr i c t f low from these
ponds to the remainder of Dead Creek . The ponds were subsequent ly
regradtd to the north for the purpose of d i rec t ing drainage into a
concrete vault with a bar screen located at the north end of the
Cerro Copper Products property. When the water level in the ponds
rises, the water discharges through the vault to an interceptor,
which ult imately drains to the Sauget Wastewater Treatment P l a n t .
Accord ing to Cerro Copper offic ia ls , the only direct discharges to
the ho ld ing ponds at this time are area run-off and roof drainage.
No process wastewater, cooling water, or other wastes are directly
discharged. Five runoff drain pipes project from the west bank of
the ponds.

The holding ponds, Creek Sector A, on the Cerro Copper Products
property were ident if ied as a major source of groundwater pol lution
in the area as a result of the IEPA Prel iminary Hydrogeologic
Investigation completed in 1981. Analyses of water and sediment
samples from the holding ponds are included in Tables IA-1 and IA-2,
and sample locations are shown in Figure IA-1 . Contaminants detected
at s ignif icant concentrations in these samples include PCBs,
dichlorobenzene, al iphatic hydrocarbons, arsenic , cadmium, chromium,
lead, and mercury.

The IEPA Preliminary Hydrogeologic Invest igat ion also included
instal lation of one monitoring well on the Cerro Copper Products
property downgradient from Site I and the hold ing ponds. Analyses of
samples collected from this well (wel l number G 1 12 ) are included in
Tables 8-6, B-7, and B-8, located in the Creek Sector B portion of
this report. Contaminants detected at elevated levels in this well
include chlorobenzene, dichlorobenzene, chloroani l ine, phenol,
copper, phosphorus, and zinc. The contaminants in the ground water
may be attributable to Site I or the holding ponds (Creek Sector A);
however, a more detai led investigation is necessary to accurately
determine the source.

A geophysical investigation was scheduled to be conducted at Site I
as part of the in it ia l investigations for the Dead Creek Project.
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TABLE IA- 1 : A N A L Y S I S OF WATER SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERSAlka l i n i tyAmmon i a
ArsenicBarium
BOD-5
BoronCadmium
COD
Ch lo r i d eChromium (Tota l )Copper
CyanideFluorideHardnessIronLeadMagnes ium
ManganeseMercury
Nicke l
Nit ra t e-Ni t r i t e
pHPheno l s
PhosphorusPotassium
R . O . E .SeleniumSi lve rSodium
SulfateZincPCB (ppb)Aliphat ic hydrocarbons (ppb)

1 1/26/80 1/26/81
5503127

0 . 2
0.058
1 .2630
0 .2
0 . 3 6

33
0 .6 1
4 . 5.01
0.4

227
58
6 . 6

35 .8
1 .0
0.0016
4 .2
1 . 4
6 . 9
0.02
1 .9
4 .3

361
0.002
0 .24

1 9 . 7
90
30
22

23,000

5504 5501 5502
110

1 .0
0.025
0 . 7

158
0 . 3
0 . 1 9

1190
36
0.2 1
3 . 6
.010 .7

260
282 . 8
2 8 . 7

0 .67
0.0016
3 .3
1 . 7
7 . 0
0 .0353 . 4
6 . 2

407
0 . 14

22 .4
130
17
28 2.0

NOTES: All results in ppm unless otherwise notedBlanks indicate that parameter was not analyzed
- Indicates be low detect ion l im i t s
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TABLE IA-2: ANALYSIS OF SEDIMENT SAMPLES FROM CREEK SECTOR A
(COLLECTED BY IEPA)

SAMPLE DATE AND LOCATION

PARAMETERS
AmmoniaBariumCadmium
Ca l c i um
ChromiumCopperIronLeadMagnesiumManganeseMercuryNicke lPotass iumSi lver
ZincAliphat i c HydrocarbonsDichlorobenzene
PCBs

1 1-26-80
x!28 x !29 x!28

30120051
5300

140
5500

29,500
840

2300
140
101
570
670

29
2300

13 26
1 . 7

2.2 13

1-28-81
x!29

96
2500

22
13 , 100

490
24,000
51 ,900

2600
2100

250
6 . 9

1500
520

98
5800

NOTES: All results in ppmBlanks indicate parameter not analyzed for- below detection l imits
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Th i s i nv e s t i g a t i o n was cance l l ed on the schedu led day due to the
den ia l of access to the s i te by Cerro Copper o f f i c i a l s .

Data Assessment and Recommendations

Fie l d ac t iv i t i e s to be completed for these s ites during the project
inc lude co l l ec t ing 32 surface soi l and 15 subsurface soi l samples at
Si t e I, and col lect ing three surface water samples from Creek Sector
A. A soi l gas survey and ambient air monitor ing are also scheduled
to be conducted at Si te I. In order to have an adequate data base to
complete the feas ib l i i ty study for these s i t e s , addit ional informa-
t ion is necessary. Addi t iona l f ie ld act iv i t i e s should inc lude a more
deta i l ed character izat ion of Creek Sector A, which would be accomp-
l i shed with sediment sampl ing and assessment of subsurface soi l and
ground water cond i t ions .

For Site I, the proposed geophysical invest igat ion should be
completed prior to any additional field act iv i t i e s . Subsequent to
the geophysical invest igat ion, 5-6 monitor ing we l l s should be
s trat ig i ca l ly located to ensure eff ic ient co l lect ion of data
necessary to identify the presence of and to determine the sources of
any ground water contaminat ion. Addit iona l subsurface so i l sampl ing
would be conducted, as necessary, in conjunct ion with monitor ing wel l
i n s ta l l a t i on . Excavat ion of test p i ts , in conjunct ion with samp l i ng ,
is an alternat ive method of data col lect ion for S i t e I.
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SITE J. STERLING STEEL FOUNDRY

Site Description

Site J cons i s t s of two p i t s and a surface d i sposa l area u t i l i z ed by
an act ive steel foundry in the V i l l a g e of Sauget, I l l i n o i s . The s i te
is bordered on the north by the Alton and Southern Ra i l road ; on the
west by Monsanto Road; on the south by Little Avenue, and on the east
by a Mobi l Oil Tank Farm. The surface disposal area is defined by a
tr iangular portion of the property to the northeast of the plant
bu i l d i ng s . Genera l ly , surface drainage in this area is directed
toward a d i tch along the northern perimeter. However, several
scattered depression areas are also evident. Two unl ined pits and
one concrete-lined surface impoundment were observed at Site J, along
with an incinerator which is no longer in use (Figure J- l ) .

Site History and Previous Investigations

The pit located southeast of the plant bu i ld ing was excavated
approximately 30 years ago, based on a review of historical aerial
photographs. According to the site operator, it was a borrow pit for
road construction fi l l . The pit was subsequently fi l led with scrap
metal , demol i t ion debr i s , and cast ing sand. No evidence has been
found suggest ing d i sposa l of hazardous materia ls in the borrow p i t .
The other unlined pit, located north of the plant bu i ld ing , was
excavated in approximately 1950 for the purpose of col lect ing and
settl ing baghouse dust from furnaces in the foundry. The dust is
blown into this pit through underground pip ing, thus reduc ing the
chance for off-site migrat ion of airborne part i cu lates . The adjacent
concrete Impoundment has two aerators, used to cool water from the
furnaces and compressors.

A small incinerator is s ituated immediately west of the former borrow
pit at Si te J (F igure J- l ) . It has a stack approximately 15- 18 feet
in height, and was used solely to burn trash and empty bentonite
sacks, according to the plant operator. The incinerator was operated
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f o r 10 - 12 years f o l l ow i n g i t s i n s t a l l a t i o n i n 1 9 7 0 .

The surface d i s po sa l area covers approx imate ly s ix acres to the
northeast of the p lant bu i l d i n g s . Sometime in the m i d - 1 9 7 0 ' s ,
Ster l i ng Steel began to use th i s area for d i sposa l of spent cas t ing
sand , s lag , scrap stee l , and construct ion debr i s . No in i t ia l
excavat ion was done in th i s area prior to disposal act iv i t i es , other
than i n s ta l l i ng a drainage d i tch along the northern perimeter. The
area is per iod ica l ly graded, although several depress ional areas are
ev iden t . Several corroded drums, apparently conta in ing only cast ing
sand and s lag , were a l so observed during a recent v i s i t to the s i te .

R. 0. Shive and Claude Harre l l began operations at Ster l i ng Steel
Cas t i n g s Company at its present locat ion in 1922 . In 1982, St.
Lou i s Steel Company purchased the faci l ity, and the name was changed
to Ster l i ng Stee l Foundry, Inc. Raw mater ia l s used in Ste r l i n g ' s
cas t i ng operations included manganese, chromium, n i cke l , the
molybdenum, s i l i con , bentonite, and water. Water is c ircu lated from
furnaces and compressors to the aerated hold ing pond, and wastewater
is directed to the Sauget Treatment P l a n t .

S i t e J has not been prev ious ly invest igated by IEPA. The s i te was
i dent i f i ed by inspect ion of h i s tor i ca l photographs, which indicate
po s s i b l e d i sposa l in the sand p i t s .

The or ig ina l scope of work for the Dead Creek Project , as st ipu lated
in the RFP , ca l l ed for geophysical i nve s t i ga t i on s at S i t e J to
determine potent ia l areas of drum d i sposa l . Based on background
review and v i sua l observat ion, it was determined that geophysical
surveys could not adequately define such locat ions in the or ig ina l ly
proposed surface disposal area. This is due to the high metal
content of the wastes in the area (cast ing sand, s lag, scrap steel,
steel shot) , which would result in the entire s i te appearing as one
large anomaly, thereby making it imposs ib le to different iate drums
from other wastes .
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A s ca l ed down geophys i ca l survey, i n c l u d i n g f lux-gate magnetometry
and EM, was conducted in an area adjacent to the un l i ned pit
northeast of the p lant bu i l d i ng s (F i g u r e J - l ) . The purpose of th i s
survey was to determine if drum d i spo sa l may have occurred in th i s
area. A 100 feet by 100 feet grid was set up in a grassy area
immediately east of the pit , and survey l ines were run on 20 foot
intervals . The magnetometer survey results indicated no s ig ifn icant
anomal ies w i t h i n the survey area. Several smal l anomalies did
appear, but were not large enough to infer drums. On-s i t e
observat ions suggest that these smaller anomalies are a result of
bur ied s lag or interference from steel cast ings and scrap meta l s
which are stored adjacent to the survey area.

An EM survey was conducted using the same bas ic grid system as above.
However, several survey points were offset due to physical l imita-
t ions (co i l spac ings for the EM are changed depending on desired
penetrat ion, thus necess itat ing offsets ) . Analys i s of the EM data
for both horizontal and vertical dipoles (10 meter spacing) indicates
an elongate, e l l ip t i ca l-shaped anomaly southeast of the unl ined p i t .
This anomaly d iss ipates to the north, and is l ikely attributable to
the stockpi led cast ings and scrap.

Data Assessment and Recommendations

No analytical data is presently ava i l ab l e concern ing Si te J. The
scope of work for this project includes co l lect ing five surface and
f ive subsurface soil samples for waste character izat ion. In addit ion
to this sampling, a soil gas survey and ambient air monitoring wi l l
be conducted at Si te J. If contamination 1s detected, addit ional
attempts should be made to locate information concerning past
operations at the site. Additional subsurface soil sampling and
insta l lat ion and sampling of ground water monitoring wells should
then be carried out. If contamination is detected, this added
i nves t igat ion would be essential in order to complete feas ib i l i ty
study act iv i t i es .
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SITE K. FORMER SAND PIT

Site Description

Si t e K is the locat ion of a former sand pit for which no f i l e
information could be located. The site is located north of a
res ident ia l area on Queeny Avenue, and east of Fa l l i n g Spr ings Road
in Sauget, I l l i no i s (F igure K- l ) . Si te K covers approximately s ix
acres, and presently the property is unoccupied. Several trucks with
the name M-T-S, Inc. (Sauget ) on the doors were observed at the s i te
during preliminary reconnaissance, but there was no activity at the
property. Subsequent attempts to contact M-T-S, Inc. by telephone
did not succeed. Severa l tra i ler homes and houses are located wi th in
100 feet of the s i te . The pit, which const i tutes Site K, has been
f i l l ed and covered with soi l and gravel , and the area has been graded
to the surrounding topography.

Site History and Previous Investigation

Histor i ca l aerial photographs suggest poss ib l e waste disposal
operations at S i t e K. Excavat i on at the s ite began sometime in the
late 1940s. By 1955 , the s i te was f i l l ed with unknown mater ia l s , and
a vegetation cover had started to develop. No bui ldings were
apparent at the s i te at the time of the in i t ia l excavat ion . After
the excavat ion was f i l l ed , the s ite remained unchanged unti l at least
1968. Photographs from 1973 again show an excavat ion , somewhat
larger than the first one, in the same location at Si te K. This pit
contained water, as seen 1n photographs from 1973 and 1974, and a
bui ld ing had been erected at the s ite sometime prior to 1973. No
information has been located concerning operations at the site during
this time period. The second excavation was f i l l ed with unknown
materia ls by 1979, and the s ite has apparently remained general ly
unchanged since that time.

Previous invest igat ion of Site K has been l imited to a review of the
histor ica l photographs. No f ie ld inves t igat ions have been conducted
at the s ite .
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Data Assessment and Recommendations

No sampling and/or analytical data has been developed to date for
Site K. Since other sand pits/disposal operations in the area have
shown signif icant contamination, it is entirely poss ib le that
the disposal of hazardous mater ia l s did occur at this s i te . Fie ld
ac t iv i t i e s scheduled for Site K cons i s t s of co l l ec t ing three
subsurface soi l samples and conduct ing soi l gas and ambient air
surveys. This sampling should be adequate to determine the presence
of wastes and also ind icate if further inves t igat ion is necessary.
If contaminat ion is detected, addit ional attempts should be made to
locate information concerning past operations at the s i t e .
Add i t i o na l subsurface soi l sampl ing and in s ta l l a t ion and sampl ing of
groundwater mon i tor ing wel l s should then be carried out . If
contaminat ion is detected, th is added invest igat ion would be
es sent ia l in order to complete feas ib i l i ty study act iv i t i e s . In
addit ion, depending upon subsurface condit ions identif ied, a
geophysical invest igat ion may be of value to del ineate pit boundaries
as well as determine the presence of subsurface drum d i sposa l .
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SITE L - OLD WAGGONER COMPANY IMPOUNDMENT

Site Description

Si te L is the location of a former surface impoundment used by the
Haro ld Waggoner Company to d ispose of wash water from a truck
c l ean i ng operat ion . The impoundment was s i tuated approximately 250
feet south of the present Metro Construc t ion Company bu i l d i ng , and
approximately 125 feet east of Dead Creek (F igure L- l ) . The s i te is
now covered with black c inders , and is used by Metro Construct ion
Company for equipment storage. Several rows of heavy equipment are
presently stored in the immediate area of the former impoundment.
Th i s equipment should be moved prior to any fie ld act iv i t i e s .

Site History and Previous Investigations

Waggoner Company, owned and operated by Harold Waggoner ,
spec ia l i zed in hau l ing industr ia l wastes for companies in the St.
Lou i s/Metro East area. Harold Waggoner operated the company from
1964 to 1974, when he sold the operation to Ruan Truck ing Company.
Pr ior to 1971 , Wagonner reportedly discharged wash water from truck
c lean ing operat ions directly to Dead Creek . In August 1971 , the IEPA
ordered Waggoner to cease d i scharg ing wastes to the creek. Subse-
quently, a pit was excavated for the purpose of stor ing wash waters,
and the pit was used by Waggoner unt i l 1 974 . Based on a review of
h i s tor ica l photographs, the dimensions of this pit were determined to
be roughly 70 feet by 150 feet. Ruan Truck ing reportedly cont inued
th is practice of wash water storage unt i l 1978. The property was
then leased, and later purchased, by Tony Lechner of Metro
Construction Company,

The IEPA calculated a rough estimate of the quantity of wash water
disposed of in the impoundment between 1971 and 1978 . This est imated
volume, 164,000 ga l lons , is based on the assumption that Ruan
Truck ing operated at the same volume as Waggoner. The est imate is
useful as a start ing point for further ca lcu lat ions concerning
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expected l eachate m igra t i on rates and p lume c ha ra c t e r i s t i c s in the
ground water aqu i fer . It should be noted that the impoundment was
not l ined, and the base cons i sted of medium to coarse gra ined sand s .

S i t e L was ident i f ied in the IEPA St. John Report as a source of both
ground water and surface water contaminat ion in the area. The IEPA
study included co l lect ing several so i l/sed iment samples and one
groundwater sample from areas downgradient of Si te L. Resu l t s from
analyses of sediment samples are presented in Table B-l, located in
the Creek Sector B portion of this report. Resu l t s from the analyses
of groundwater samples from the monitor ing wel l downgradient of
Site L (we l l G109) are included in Tables B-6, B -7 , and B-8 (Creek
Sector B ) .

Moni tor ing well G109, located approximately 100 feet west of the
former impoundment, was found to be the most polluted well dur ing
l EPA ' s prel iminary invest igat ion . Al so , during the ins ta l la t ion of
6109, dr i l l ers became nauseous from fumes at the wel l locat ion .
In i t ia l sampl ing conducted by IEPA on October 23, 1980 indicated the
presence of chlorophenol, phenol, and cyclohexanone, along with
re lat ive ly high levels of heavy metals (Tab l e B -6 ) . Analyses from
subsequent sampl ing events did not show organ ic contaminants , other
than phenol . Arsen i c , cadmium, copper, n i cke l , and phosphorus were
detected at quant it ies s ign if icant ly above l EPA ' s water qual i ty
standards . Other IEPA monitor ing wel l s adjacent to the creek showed
concentrat ions of these contaminants at least an order of magnitude
(10 t imes) less than those found in G109. No other l ikely sources of
contamination are known to exist in the immediate area. In view of
these points, 1t is l ikely that contaminants found in well G109 are
attributable to the former disposal impoundment (S i t e L).

Surface soi l samples collected in the vic in i ty of S i t e L dur ing the
IEPA study include X106, X120, and X125 (Figure L- l ) . Samples X106
and X 125 were taken from th,e creek bed, and X120 was taken from
surface soi l east of the creek in the general v ic in i ty of the
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impoundment . Ana ly s e s of these samples are presented in Tab l e B- l ,
wh i ch is located in the Creek Sector 8 port ion of th i s report . H i g h
l eve l s of severa l organ ic contaminants were detected in X 1 2 5 . These
inc lude alkyl benzenes , d i ch lorobenzene , d i ch loropheno l , hydro-
carbons , naphthalenes , and tr ichlorobenzene at concentrat ions rang ing
from 78 to 2 1 ,000 parts per m i l l i o n (ppm) . PCBs , inc lud ing 10,000
ppm at X125, were detected in all three samples. Sample X106 was not
analyzed for inorganic parameters, and concentrat ions of inorganics
in X120 and X125 were only sl ightly higher than those found in the
background soi l sample X121 (see Tables B-l and B -3 ) .

Geophys ica l surveys were completed at Site L as part of the Dead
Creek Project in December, 1985 . These surveys included the use of
EM and f lux-gate magnetometry over a 200 feet by 200 feet grid in the
area of the former d i sposa l impoundment. Two rows of heavy equipment
and tra i l ers were present in the midd le of the site at the time of
the survey.

Magnetometer readings indicated a s ign if icant magnetic anomaly in the
southwest corner of the s ite. Another large anomaly was observed
between the rows of equipment; but an accurate assessment of the size
and actual magnitude of the anomaly was not possible due to surface
interference. An EM survey was conducted using different coil al ign-
ments to obtain readings from var ious depths. Sha l low soundings
indicated a s ing le anomaly with the approximate d imens ions of 150
feet by 100 feet in the southeast corner of S i t e L. Readings in th i s
area were s ignif icant ly higher than those obtained from a random
check point in the cult ivated field to the south. Deeper instrument
penetration showed an anomaly that was s imi lar ly located in the
southeast corner; however, the s ize and the magnitude of the readings
were smaller than observed in the shal low invest igat ion. Readings
from the remainder of Site L showed no significant anomalies,
although these readings were generally higher than those seen at the
check point in the cult ivated field. This 1s probably due to cinders
covering the site, which are not present in the cultivated field.
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Data Assessment and Recommendations

Invest igat ions planned for S i t e L dur i ng the RI inc lude subsurface
so i l sampling and soi l gas mon i tor i ng . Ambient air monitor ing w i l l
also b« conducted as for all s ites in the project .

Further act iv i t ies necessary to provide adequate data for the
feas ib i l i ty study should include ins ta l la t ion and sampling of 3 to 4
mon i tor ing wel l s , and col lect ing addit ional subsurface soil samples .
Subsurface soi l sampling would be done in conjunction with wel l
i n s ta l la t ion , and would provide addit ional data concerning migrat ion
of contaminants . The hydrology of the area also needs to be assessed
to determine the interaction, if any, between the ground water and
the creek.

Pre l iminary geophysical Investigations and subsequent acquis i t ion of
historical aerial photographs Indicate the l ikely presence of waste
res idues extending to the farmland to the south of Site L. Accord-
ingly, addit ional surveys should be conducted south of the area
in i t ia l ly surveyed. Additional geophysical invest igat ions would
al low better definition of the impoundment boundaries and also aid in
de l ineat ing off-s ite migrat ion of contaminants .
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SITE M. HALL CONSTRUCTION PIT

Site Description

Site M is a sand pit excavated by the H . H . Hal l Construct ion Company
in the mid to late 1940' s . The pit is located immediately east of
Dead Creek, and approximately 300 feet north of Judith Lane in
Cahokia, I l l inois (Figure M- l ) . The dimensions of the pit are
approximately 275 by 350 feet. Presently, Site M 1s enclosed by a
chain l ink fence, which also surrounds Creek Sector B. A small
res ident ia l area is located just east of the pit on Walnut Street,
which earl ier served as an access road to Site M. The pit was
excavated prior to any residential development on th is- street.
Observat ions suggest that the pit is apparently isolated from Dead
Creek by an embankment; however, this embankment may not be
continuous. Aerial photographs indicate that a small break 1n the
southern part of the embankment may al low flow between the creek and
Site M. This poss ib i l i ty is supported by past IEPA inspections
indicat ing discolorat ion in the pit s imi lar to that observed in Dead
Creek.

Site History and Previous Investigations

No information is avai lable on f i le concerning waste disposal
act iv i t ies at Site M. It is possible that disposal did occur,
s ince access to the pit remained unrestricted until a snow fence was
erected in 1980. From review of historical aerial photographs, it is
evident that minor changes in the dimensions of the pit have occurred.
This could be an indication of fi l l ing around the perimeter of the pit .
IEPA and the Cahokia Health Department have received numerous
complaints about Site M and the creek from residents in the area.
These complaints address, for the most part, seepage of odoriferous
water into basements and problems associated with well water used to
water gardens and lawns.

IEPA sampled several private wells in the area during the preliminary
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hydrogeo log i ca l study conducted in 1980 . In a d d i t i o n , one sample of
basement seepage from a home on Walnu t Street near S i t e M was
collected. Analytical results of these samples are presented in
Tab le B-9, located in the Creek Sector B port ion of the report. The
results show concentrat ions of copper, manganese, and phosphorus
above the s tate ' s water quality standards in one or more wells as
wel l as in the basement seepage sample.

In conjunction with the creek sampling done in 1980, IEPA col lected
sediment and water samples from Site M. Analytical data for these
samples are presented in Tab le M-l. In general, the water samples
showed no s ign if i cant contaminat ion, although water quality standards
for copper, phosphorous, and zinc were exceeded. Trace levels of
PCBs ( 0 . 9 to 4.4 ppb) were found in both samples. The sediment
samples , however, did show fairly high levels of several
contaminants, including cadmium, chromium, copper, lead, nickel ,
zinc, and PCBs. In general, the samples closer to the break in the
embankment separat ing S i t e M from Dead Creek showed higher levels of
contaminants than the other samples.

Because water levels in the pit were approximately two feet higher
than those found in the closest monitor ing we l l s , the IEPA study
concluded that there is no hydrological connection between water in
the pit and the ground water aquifer. This assessment may or may not
be accurate.

Data Assessments and Recommendations

The IEPA study conducted in 1980 showed s ign i f i cant contaminat ion at
Site M and identified specific waste types present. Investigation of
Site M for the Dead Creek Project includes collecting two surface
water and three sediment samples. A soi l gas survey and ambient air
monitor ing wi l l a l so be conducted at Site M. This sampling program
wil l not provide sufficient data to adequately evaluate remedial
a lternat ives. Core samples should be collected from the bottom of
the pit in order to determine the types of wastes present and the
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TABLE M-l:
ANALYSIS OF SURFACE HATER AND SEDIMENT SAMPLES FROM SITE M

(COLLECTED BY IEPA 9-15-80)

SAMPLE LOCATIONS

PARAMETERS
Alka l i n i t yArsen icBariumBeryl ium
BOD-5Boron
CadmiumCalc ium
CODChlor ideChromiumCopperCyanideFlouMdeIronLeadMagnesiumManganese
Mercury
Nicke lPhenol
PhosphorusPotassiumSi lverSodiumStrontiumVanadiumZincPCBsDichlorobwzene

Water
S 501

800.0060 .2
4
0 . 2

5827
0.035
0.020.4
0 .8

60.06
0.020.010 . 17
5 .9
24

0. 1
0.0009

S 502
85

0.01
0 . 5
33
0 . 2

85
28
0 .33
0 .4
1 .8
0 .0 1

6
0 .82
0.05
0.01
0 .3 1
6 . 2
25

0 . 7
0.0044

X 123

4,400
3

40
12 ,500

150
18,700

49,000
1,400
3,400

200
1 ,600

95030
650
175

42
17 ,700

1,100

SedimentX 124

3501
254

4,500

50
4,500

13,500
130

3,500
80

590

1,0006
10027
19

2,60024

NOTE: All results in ppm.Blanks Indicate parameter not analyzed.- Indicates below detection l imi t s .
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extent of ve r t i c a l m i g ra t i o n of con tam inan t s that has occurred . In
add i t i on , several bor ings shou ld be completed around the per imeter of
the pit, including the embankment between the pit and the creek. It
would also be necessary to verify that there is no hydrological
connection between the water in the pit and the ground water aquifer.
Th i s would be best accomplished us ing cont inuous recording gauging
s ta t ions at wel ls in the v i c in i ty of the creek and at the p i t . These
ac t i v i t i e s would provide the information necessary to proceed with a
v i ab l e remedial program.

M-5



SITE N - H .H . HALL CONSTRUCTION CO.

Site Bttcrlptlon

Site N is an operations and equipment storage faci l ity for the H. H.
Hal l Construct ion Company of East St. Louis . The s i te is located in
a res ident ial/commercial neighborhood in the town of Cahokia ,
I l l ino is . S i t e N is bordered on the north by res ident ia l property
along Judith Lane; on the west by Dead Creek; on the south by
res ident ia l property along Edwards Street, and on the east by Fa l l i ng
Springs Road. The entire faci l ity covers approximately 23 acres.
Access to the site is restricted by a chain l ink fence.

Site History and Previous Investigation

Histor ica l photographs Indicate that a borrow pit existed at the
facil ity which may have been used for waste disposal. The borrow
pit , located in the southwest corner adjacent to Dead Creek, is
roughly 4-5 acres in size (Figure N- l ) . No fi le Information has been
located concerning waste disposal at Si te N. The pit has been fi l led
and covered.

Histor ica l photographs Indicate that excavation at Si te N began
sometime prior to 1950. The presence of water in the pit was
displayed 1n photographs from 1950, suggesting excavation into the
Henry Formation aquifer. Hall Construction Company off ic ia l s were
recently contacted in an attempt to gather further Information about
the sltt, Apparently the pit was excavated in the late 1940' s as a
borrow pit for road construction mater ia ls . According to the
officials contacted, concrete rubble and other demolition debris are
the only wastes disposed of 1n the pit by Hall Construct ion. The
area 1s presently covered with rubble and debris and is used only for
equipment storage.

Although no analytical data has been developed for Site N, it should
not be overlooked as a possible source of contamination 1n the area.
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The s i t e is located adjacent to Creek Sector C of Dead Cree k , wh i ch
has shown e levated leve l s of several contaminants , i n c lud ing P C B s .
At this time, it cannot be determined if the contaminat ion in Creek
Sector C is the result of flow from the heavi ly-contaminated Creek
Sector B, or the result of other unknown sources . It is also not
known if access to Si te N has always been restr icted. Accord ing ly ,
the poss ib i l i ty ex ists that other parties may have used the pit for
d i sposa l .

Data Assessment and Recommendations

No sampl ing or field invest igat ion data is presently ava i lab le for
Site N. Fie ld act iv i t ies scheduled at Si te N dur ing the Dead Creek
Project include co l lect ing three surface and two subsurface soi l
samples . In addit ion, a soil gas survey and ambient air monitoring
wi l l be conducted at the s ite . These invest igat ions should be
adequate to characterize the types of wastes present. The results of
th i s sampling should also indicate if further invest igat ion of the
s i te is warranted.

If contamination is identified at the site, additional subsurface
so i l sampling and insta l lat ion and sampl ing of groundwater monitoring
wel l s should be carried out. This added invest igat ion would be
essent ia l to complete feasibi l i ty study act iv i t i e s . In addit ion,
depending upon subsurface condit ions identif ied, a geophysical
invest igat ion may be of value to del ineate pit boundaries and
determine the presence of subsurface drum disposal . The hydrology of
the creek 1n relation to the site should also be assessed to
determine the potential for discharge from the pit to the creek.

N-3



SITE 0 - SAUGET WASTE HATER TREATMENT PLANT

Site Description

Si t e 0 1s the Sauget Waste Water Treatment Plant and related
property, located on Mob i l e Avenue in Sauget , I l l i n o i s . The property
covers approximately 45 acres in a heavi ly industr ia l ized area. The
s ite consists of a series of four inact ive sludge dewatering lagoons
and a separate area rf contaminat ion . The former sludge lagoons
cover approximately 20 acres to the south of the treatment plant
bu i ld ings , and the identif ied contaminated area (3 acres) 1s located
immediate ly west of the Sauget Waste Water Treatment P lan t on the
northwest corner of the property.

Site History and Previous Investigations

The Sauget Treatment Plant has been in operation in some form since
approximately 1952. The plant primari ly treats effluent from area
industr ies , but also provides treatment for the entire V i l l a g e of
Sauget. Approximately ten mi l l ion gal lons per day (MGO) of waste
water is treated at this faci l ity, of which over 95 percent is from
industr ia l sources. Area industr ies served by the Sauget Treatment
Plant include Monsanto Chemica l , Cerro Copper, Ster l ing Steel
Foundry, Amax Zinc , Rogers Cartage, Edwin Cooper, and Midwest Rubber.
Eff luent from the treatment plant is directed to a Nat iona l Po l l u t an t
Discharge Elimination System (NPOES) permitted discharge point in the
Miss i s s ipp i River.

The treatwent plant has a long history of NPDES permit v io lat ions ,
for the most part due to the chemical quality of the plant effluent.
Mercury, PCBs, and organic solvents have been detected at concentra-
t ions exceeding permit l im i t s on several occas ions . A USEPA study
conducted in 1982 concluded that the treatment plant waste water
contributed a substant ia l volume of prior ity, toxic pol lutants
annual ly to the Mis s i s s i pp i River . Since operations began, the plant
has undergone several modifications and upgrades, increasing both
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capac ity and effluent qual i ty.

According to a Not i f i ca t ion of Hazardous Waste S i t e Form submitted to
USEPA In 1981, the former lagoons were used for d i sposa l of c lar i f i er
sludges from 1965 to approximately 1978 . The lagoons were designed
to drain l iqu id from the sludge. The lagoons were not art i f i c ia l ly
l ined, and were apparently excavated into the Henry Formation Sand.
Init ial ly, the sludge was not treated in any way after being
placed in the lagoons. After an unknown period of time, l ime was
used for neutra l izat ion .

In 1982, IEPA personnel collected a sample of fi lter cake sludge from
the treatment plant, which provides an indicat ion of the chemical
quality of sludges placed in the lagoons. Analysis of this sample
showed several organic contaminants, Including chlorinated benzenes,
xylene, and al iphatic hydrocarbons, at concentrations ranging from
120 to 820 ppm. The lagoons are presently covered with two feet of
c lay and have been vegetated. Sludges from the Sauget Treatment
Plant , which is st i l l 1n operation, are presently taken to two
IEPA-perm1tted landf i l l s 1n the St. Louis Metro-East area.

Extens ive construct ion/excavat ion has been done s ince 1981 in the
area surrounding the Sauget Treatment Plant . The new American
Bottoms Regional Treatment Plant , completed in 1985 but not on l ine
as yet, is located immediately south of the former sludge lagoons.
Several problems involving chemical wastes were encountered during
excavation work for the construction of this fac i l i ty . In 1984,
workers uncovered a black, tar-l ike substance with a strong solvent
odor while digging a trench for sewer and water l ines to the new
treatment plant. Although fi le Information 1s sketchy concerning the
exact location of this Incident, it 1s thought to be in the southern
portion of Lagoons 3 and 4 (Figure 0- 1 ) . Two samples of the waste
material were collected by Envirodyne Engineers, Inc. (EE I ) of St.
Louis, and a limited organic analysis was run. Both samples showed
the presence of PCBs (477 to 653 ppm), phenol (0 .28 to 1 2 .0 ppm), and
oil and grease (29 to 35 percent) . Benzene was also detected at
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trace l eve l s (1 ppb) in both samples .

Several addit ional locat ions have reportedly been sampled by EEI as a
result of uncovering waste materials dur ing excavat ion act iv i t i e s
around the Sauget Treatment P lan t . However, attempts to gather
informat ion concerning specif ic sample locat ions and analytical data
have been of l imited success . Chemical data for two soi l samples
col lected from excavated soi l pi les in the area of the former s ludge
lagoons was acquired. These results are shown in Table 0- 1 . Both
samples show high levels of several chlor inated organics and other
pr ior i ty pol lutants . Values were l isted for total PCBs , however, the
PCS results could not be verif ied by the laboratory. Although
l im i ted data has been acquired, ava i l ab l e data indicates that the
former s ludge lagoon area l ikely conta ins widespread organic and
i norgan ic contaminat ion .

In 1983, IEPA identif ied another highly contaminated area at Site 0.
This area is located directly west of the exist ing treatment plant
and approximately 200 feet north of the Clayton Chemical Company
property (Figure 0 - 1 ) . IEPA and EEI personnel conducted a
cooperative sampl ing effort in this area dur ing February and March of
1983 . A total of 33 surface and subsurface soi l samples were
co l lected and analyzed for PCBs and TCDD (samples col lected in March
were analyzed for TCOD only). Analytical results for these samples
are shown in Tables 0-2 and 0-3 . The results of in i t ia l sampl ing
done in February show relatively high levels of PCBs in all samples,
inc lud ing those taken to a depth of 14 inches . Sample location 5, in
the area of a proposed effluent-pump stat ion, was the only location
where TCDO was detected in the init ial sampl ing. Based on the
results from samples collected in February, it was determined that
further sampling would be necessary. In March, 1983, 21 soi l samples
were collected from 10 locations in the area of the in i t ia l sampl ing.
Depths of these samples ranged from 0 to 28 inches. Sample number 14
was a composite of several soi l pi les, and samples 10A and 108 were
sp iked control samples. The results of these samples indicate
s ign if i cant TCDO contaminat ion throughout the area. Sample locat ions
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TABLE 0-1 : IDENTIF IED ORGANIC COMPOUNDS IN
SAMPLES FROM TRENCH EXCAVATION
AT SITE 0 (COLLECTED JULY 20, 1984
BY RUSSELL AND AXON, I N C . ) 3

SAMPLE LOCATIONS
PARAMETERS

2,4-Dich loropheno l
Pentachlorophenol2,4,6-Tr i ch lo ropheno lCryseneBenzo-k-Fl uorantheneB i s (2-Ethy l h exy 1 ) Phtha late1,2-Chlorobenzene
1 ,4-D ichl orobenzeneDi -Butyl PhthalatePhenanthrene
Pyrene1 , 2,4-Tr ichl orobenzenePCBs
Benzo(a)Pyrene

SAMPLE 1
50. 1

3,600
3 9 . 3

123
15 .9
10 .9

100
102

6 5 . 3*
4 . 2

SAMPLE 2
159

2 .2
0 .45

12 .2
8 .0 1
5 .06
1 . 6
2 . 11 . 6*
1 .0

BLANK

0.098

0 . 1

NOTE: All results in ppm.Blanks indicate compound not detected.* Identified, but values cannot be ver if ied .a Analys is performed by Envirodyne Engineers , Inc . ( E E I ) ,
St. Louis , MO.
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TABLE 02: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT S ITE 0 (SPL IT SAMPLES COLLECTED
FEBRUARY 19. 1983 BY IEPA AND EE I )

oi

PARAMETERS
SAMPLE NO. (Depth)

1 (0" - F")
2A (0"- F")
28 (7" - 13")
3A (0" - 7")
38 (7M - 13" )
4A 0" - 6")
4A (0" - 6")
4B (6" - 13")
5A (0" - 6")
5A (0" - 6")
58 (6" - 14" )
6 (0" - 8")

PCB - IEPA
1,500
7,600

390
9,100

40
20,000
54,000
32,000
20,000

120

PCB - EEI
3,690
5,350

716
137 ,250

28
21 ,020
15 I5 IO

149,600
1 12 ,930

12,050
90

TCDD - IEPA a

18
17

4 . 1

TCDD - EEI

28
5 . 1

Comment

Dup l l ca te-EEI

Dup l l ca te- IEPA

NOTE: All results in ng/g (ppb) .Blanks Indicate below detection l im i t s .- Indicates parameter not analyzed.
a Hazelton Raltech, Inc. performed TCDD analysis for IEPA.



TABLE 0-3: ANALYTICAL RESULTS FOR SOIL SAMPLES
AT SITE 0. (SPLIT SAMPLES COLLECTED
MARCH 12, 1983 BY IEPA AND EE I )

PARAMETERS
SAMPLE NO. (Depth)

7A (O n - 6")
7B (8" - 16" )
8A (0" - 6")
88 (6" - 12)
8C ( 13 " - 18")
80 ( 18" - 25 " )
8D ( 18" - 25 " )
9A (0" - 6")
98 (6" - 12")
9C ( 14 " - 21 " )
90 (22" - 28" )
10A
10B
11A (0- - 6")
116 (6" - 18")
12 ( 10" - 19" )
13A (0" - 7")
13B (7N - 18")
14 (0M - 6")
15 (0" - 16")
16 (0" - 18" )

TCDD - IEPA*
1 .877*

1 .3*
0.92

12*
**

1325

TCDO - EEI
44Interferences
1937
56

13

13
170

COMMENTS

Dupl i ca t e

Control SampleControl Sample

Composite of soi lsamples

NOTE: Al l results in ng/g (ppb ) .Blanks indicate below detection l im i t s .* Sample not collected by IEPA.a Hazelton Raltech, Inc. performed TCDD analys is for IEPA.

0-7



8, 15 and 16, al l near the proposed pump s t a t i o n , showed the h ighe s t
concentrat ions of TCDD ( r ang i ng from 13 to 170 p p b ) .

Based on the results of the sampl ing done in February and March,
1983, USEPA estimated that 2800 cubic yards of contaminated so i l
ex isted at the s i te . Further sampl ing was proposed by USEPA to
determine the extent of PCS and dioxin contaminat ion, and plans were
prepared by Russel l and Axon, Inc. , a contractor for the Vi l l age of
Sauget, for a temporary containment faci l ity for the contaminated soil
The USEPA, IEPA, the V i l l a g e of Sauget, and contractors representing
the v i l l age were involved in d i s cus s ions concerning poss ib le remedial
a lternat ives for the contaminated so i l . However, no remedial actions
have been implemented to date. Presently, a fence encloses the
contaminated area, and the surface has been covered with gravel .

The source of the PCB and dioxin contamination on the northwest
portion of the site has not been conclusively determined. A likely
source is a tank owned by B l i s s Waste Oil of Missour i , which was
located on the Clayton Chemical Company property. B l i s s Waste Oil
had four above-ground storage tanks located in the northern portion
of Clayton ' s property which were used to store waste oil and diesel
fue l . In February, 1983, a former employee of B l i s s informed IEPA of
a leaking underground storage tank owned by B l i s s in the area of the
other tanks. This tank was apparently used to drain unwanted l iquid
from the above ground tanks.

IEPA located the underground tank and conducted prel iminary sampl ing
an excavated area around the tank. Analys is of these samples detected
significant levels of PCBs and other priority pollutant organic
compounds. In June, 1983, the underground tank was removed by a
contractor for Russe l l Bl i ss (the former owner), and additional
sampling was done to determine the extent of remaining soil
contamination. Liquids and sludges in the tank were containerized,
along with contaminated soil from the excavation. All containerized
materials were removed to a l icensed hazardous waste fac i l i ty by
November, 1983.
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Data Assessment and Reconmendatlons

Based on the information outlined above, there is s ign if icant and
widespread contaminat ion in the area of the Sauget Treatment P l a n t .
Addi t iona l information is ava i lab le from Ru s s e l l and Axon, I n c . , and
further attempts should be made to secure all data perta in ing to
chemical wastes in the area from this contractor. A s ign i fcant
amount of analytical data has been generated for the contaminated
area west of the treatment p lant . However, the horizontal and
vert ica l extent of contamination has not been assessed. S im i l a r l y ,
very l i t t le data is ava i lab le with respect to the former s ludge
lagoons which would be useful in proposing remedial a l terat ives .

The present scope of work for this project includes only co l l e c t i ng
and cata log ing all data pertaining to S i t e 0. Wastes have been
characterized in the area west of the treatment plant, and two major
contaminants have been identified to a depth of 28 inches in th is
area. Data is also avai lable from samples taken in the v i c in i ty of
the former sludge lagoons which provides an ind icat ion of poss ib le
waste types present in the lagoons. The approximate boundaries of
the lagoons can be determined based on a review of h istor ica l aerial
photographs. The data generated to date for Si te 0 indicates that
further f ie ld invest igat ion is warranted. In order to define
and specify remedial alternatives, the areas of surface and
subsurface soi l contamination need to be accurately def ined. In
addit ion, s ince the sludge lagoons are not l ined, and may have been
excavated into the Henry Formation aquifer, a strong poss ib i l i ty for
ground water contamination exists .

For th« former sludge lagoons, 1t is recommended that soil borings be
completed Into the lagoons to a depth suffic ient to assess the
vert ica l migration of contaminants from the lagoons . The bor ings
should be located so as to provide intersect ing cross sect ions for
mapping purposes, and should cover the ent ire lagoon area. Samples
should be composited for ten foot intervals for each boring and
analyzed for all hazard substance l ist (HSL ) compounds. These
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borings and samples would provide adequate character izat ion of the
chemical const i tuents present in the lagoons and prov ide information
concerning vert ica l migrat ion of contaminant s . In add i t i on , four
deeper borings should be completed around the periphery of the
lagoons to determine if, or to what extent, wastes have migrated from
the lagoons. Deta i led field screening would be done on samples from
these borings using a portable gas chromatograph ( G C ) . A geophysical
investigation using electromagnetics would be completed in conjunc-
tion with these borings to define the lateral extent of any contam-
inant plume that may be present. If init ial borings into the lagoons
indicate that ground water monitoring is necessary, the deeper
borings around the periphery could be used for monitoring well
emplacement.

The identified area of soil contamination west of the treatment plant
should be more accurately defined. Recommendations for this area
include completing several test borings in the area to determine the
maximum depth of contamination, followed by grid sampling to
accurately define the contaminated area. Samples collected from the
test borings could be extracted and analyzed for PCBs in the field
us ing GC. Since they were found at high concentrations in previous
samples, PCBs would be a good indicator for other poss ib le
contaminants . Fo l low ing the determination of the maximum depth of
contamination, a detailed sampling program should be developed and
conducted in order to define the extent of contaminat ion.
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SITE P - SAUGET/MONSANTO LANDFILL

Site Description

Si t e P 1s an inact ive, lEPA-permitted landf i l l covering approximately
20 acres in Sauget , I l l ino i s (F igure P- l ) . The s i te is bordered on
the west by the I l l i no i s Centra l Gu l f Ra i l r oad ; on the south by
Monsanto Avenue, and on the east by the Terminal Ra i l road Asso c i a t i o n
ra i l road . The two rai lroads converge to del ineate the north
boundary. Generally, the geology at the s ite consists of sllty sand,
under la in by fine grained to si lty clay, followed by fine to coarse
gra ined sands down to the bedrock. Surface drainage is to the
south-central port ion of the site, which was not landf i l l ed due to
the presence of a potable water l ine in th is area. A depress ion area
is a lso found along the east perimeter, adjacent to the Terminal
Rai l road . Surface drainage wi l l not leave the s i te due to the
presence of rai lroad embankments along the perimeter and the
depress ion in the central portion of the s i t e .

Site History and Previous Investigations

Sauget and Company entered into a lease agreement with the Un ion
Electr i c Company in St. Louis to operate a waste d i sposa l fac i l i ty in
1 9 7 2 . In January 1973, IEPA issued an operating permit to Sauget and
Company to accept only non-chemical waste from Monsanto . Sauget and
Company subsequently applied for, and was granted, a supplemental
permit in 1974 which allowed acceptance of general waste and
diatomaceous earth fi lter cake from Edwin Cooper, Inc . (now Ethyl
Co r p . ) . The IEPA began conducting routine inspect ions of the
faci l ity 1n 1974, at which time no v io lat ions were ev ident . In
October 1975, an inspector observed a small amount of ye l lowish,
tar- l i ke liquid in an area adjacent to several crushed fiber drums
which were label led "Monsanto ACL-85, Chlor ine Compo s i t i o n . " Sauget
and Company and Monsanto were subsequently notif ied of this permit
v io lat ion , and the matter was not further addressed. The s ite was
operated in general compliance unt i l December 1977, when an
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inspect ion revealed the disposal of approximately 25 metal conta iner s
( 1 2 - 1 5 ga l l on ) ful l of phosphorus pentasu l f ide ^Ss), a
flammable so l id . Monsanto was required to excavate and remove all of
this iiaterial from the site, and to discontinue disposal of any
chemical wastes or packagings.

The IEPA became aware of another potential problem at th i s t ime,
spec if ica l ly the use of a Southern Rai lway s lag pi le for intermediate
and final cover materia l . Analysis of this s lag showed it to be
unsu i tab le as cover due to its high permeabil ity and heavy metal
content. Cinders were also used as cover material at Site P, and are
expected to pose the same problems as the slag; that is, increased
surface water inf i l trat ion and the resu l t ing potent ia l for leaching
heavy metals along with organic wastes into the groundwater.

State inspections in 1978 and 1979 indicated unpermitted disposal of
Monsanto ACL filter residues and packagings. The composition of this
materia l is not known. According to the s i te operator at that time,
th is material would occas ional ly ign i te when in contact with the
f i l ter cake waste from Edwin Cooper.

An I l l ino i s American Water Company d i s t r ibut ion main was discovered
in 1980 during preparatory excavat ion on the southern portion of the
s i te . The south one-third of the property was purchased from
I l l inois Central Gulf in 1971 by Paul Sauget. Fol lowing discovery of
the water l ine, Site Plans and permits were modified to inc lude no
waste d isposa l with in 100 feet of the l ine .

Review of avai lable IEPA records indicates that the Edwin Cooper
filter cake is the only industrial process waste that was reported to
have been disposed of at Site P. Records indicate that approximately
117,000 cubic yards of this material was accepted. The fi lter cake
was classif ied as non-hazardous on special waste authorization permit
number 7400017, based on EP tox ic i ty results submitted in 1 9 7 3 .
Addi t iona l analytical data is ava i lab le for a fi lter cake composite
sample from Edwin Cooper in 1979 which indicates elevated levels of
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lead ( 1 8 . 4 ppm) , cadmium ( 1 . 8 ) , z inc ( 7 , 2 2 0 ppm) , and a pH of
1 1 . 2 2 . No groundwater monitor ing program has been es tab l i shed for
Site P, nor have wastes at the s i te been adequately character ized.
No sampling or other field invest igat ion act iv i t ies have been
conducted, other than rout ine IEPA inspect ions, at the s i te .

Data Assessment and Recommendations

A groundwater study cons i s t i ng of i n s t a l l a t i on and sampl ing of 6
we l l s is the only planned f ie ld inves t iga t ion for Si te P dur ing the
Dead Creek Pro j e c t . Addi t iona l inves t igat ion w i l l be necessary to
adequately character ize the s i te and to provide an adequate data base
for conduct ing the feas ib i l i ty study if groundwater contaminat ion is
detected. Further evaluat ion of subsurface soi l cond i t ions at the
s i te would be necessary in order to def ine waste character i s t i c s and
the vert ica l and lateral extent of contaminat ion so that remedial
alternat ives can be assessed.

P-4



SITE Q - SAU6ET/SAUGET LANDFILL

Sitt Pt5cr1pt1on

Si t e Q is the Sauget/Sauget Landf i l l , an inact ive waste d i sposa l
fac i l i ty operated by Sauget and Company between the years 1966 and
1 973 . The s ite is approximately 90 acres in s ize, inc lud ing a
southern extens ion, as del ineated by the Alton and Southern Ra i l road
tracks (F igure Q - l ) . The s ite is located on east bank of the
Mi s s i s s i p p i River and is also on the river side of a U . S . Army Corps
of Engineers flood control levee. Site Q is also s i tuated
immediately east of Si te R, commonly known at Sauget Toxic Dump, a
chemical waste d isposa l fac i l i ty owned by the Monsanto Chemical
Company.

Site Q was operated without a permit from IEPA, although registrat ion
with the I l l inois Department of Pub l i c Heal th was obtained for the
north site in 1967, prior to the formation of the IEPA. The s ite is
presently covered with black cinders, which is an unsuitable cover
material due to its high permeabil ity. Si te Q is presently owned by
the Rlverport Terminal and Fleet ing Company, and the property is
leased to the Pi l l sbury Company. Pi l l s bury operates a coal unloading
fac i l i ty at the s i te .

Site History and Previous Investgatlons

Disposa l operations at Site Q began in approximately 1966 in the
northernmost portion of the property. A Union Electric Company
flyash pond existed at the s i te in an area immediately south of
Monsanto*s chemical dump. IEPA inspect ions in the early 1970 ' s
documented several violat ions of the I l l i no i s Environmental
Protect ion Act, Including open burning, use of unsu i table cover
mater ia ls (c inders and flyash), and acceptance of l iqu id chemical
wastes . Septic tank pumpings were also accepted at the s i te from
approximately 1968 to 1972, and were apparently co-disposed with
general municipal refuse.
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in Ap r i l , 1 97 1 , a comp la in t was f i l ed by IEPA aga i n s t Sauget and
Company for the v i o l a t i o n s ment ioned above. The company was ordered
to cease and des ist open burn ing, accept ing l iqu id chemica l wastes ,
open dumping, and use of cinders and flyash as cover mat e r i a l . In
July, 1972, a smoldering underground fire was observed by IEPA
inspectors at the s i te . The fire continued to smolder unt i l October ,
1972 despite repeated attempts to ext inguish 1t. Underground fires
were a cont inu ing problem, as documented by later IEPA inspect ion
reports. In the spr ing of 1973, flood waters from the Mi s s i s s i p p i
River inundated S i t e Q. This cond i t ion pers isted into the fa l l , and
operat ions at the s i te were d i scont inued . Exposed refuse was
observed being carried downstream in the river at that t ime.

Sauget and Company f i l ed a permit app l i cat ion to IEPA in 1972 for a
proposed extension to the exist ing landf i l l . The proposed extension
was located south of the Alton and Southern rai lroad tracks, and wi l l
be referred to as the south s ite. IEPA denied issuance of a permit
for this extens ion several times, as Sauget and Company had filed
repeated app l i cat ions . Although approval of the south s i te was never
issued, disposal operations continued in th i s area.

In the early 1970 ' s , IEPA col lected several samples from Si te Q.
Approximate sample locat ions are shown in Figure Q- l . Analyt ical
data for samples collected from ponded water, leachate seeps, and
ground water are provided in Table Q- l . The first set of samples,
collected in October, 1972, consisted of one sample from ponded
water, and one leachate sample. The results for these samples show
the presence of several metals, inc luding copper, iron, lead,
mercury, and zinc . Ground water samples were col lected in January,
1973 fro* two monitor ing wel ls at Site Q. Information regarding
construction detai ls for these wel l s has not been located. Sample
GW-1 showed trace levels of cadmium, s i lver , and phenols, whi le GW-2
showed very l itt le evidence of contaminat ion. Samples were again
collected by IEPA from ponded water at Site Q on two occasions in
Apr i l , 1973 . Analyt ical results showed low levels of boron, cadmium,
copper, iron, lead, manganese, mercury, n icke l , and zinc in sample
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TABLE Q- l : ANALYSIS OF SURFACE AND GROUND WATER
SAMPLES COLLECTED BY IEPA AT SITE Q

SAMPLE LOCATIONS AND DATES

PARAMETERSCalc i umMagnes iumSodiumPotass iumAmmoni a
Boron
Cadmium
Chromium (Total)CopperIronLeadManganeseMercury (ppb)
Nicke lS i l v e r
ZincAlka l in i ty
ChlorideNitra tePhosphateSulfateHardnessPhenols

P-l
80

8
23

6
0.
7

0.

46
19
NA
NA

230
240

NA

10/17/72
L-l
56
26

169
30

19 21
6 . 5

0.01
46
0.02

5 0.5

0 . 2
810

4
NA
NA
18

560
NA

1 - 17-73
GW-1
310

57
275

10
NA
NA
0.02

0 .0 1
645310

NA
NA

325
NA
0 .02

GW-2
137
205
13

4
NA
NA

0 . 1
37524

NA
NA
25
NA

4-10-73
P-2
250

42
230

85
32
2 . 6

NA
NA

0 .02
60

0 . 0 7
6
0 .4
0 .3
4 . 2

420
210

NA
3 . 7

350
970

NA

4-26-73
P-3

280
44

205
70
36
2 . 8
0.02
0.03 _

67
0 . 0 7
6 . 5
0 .6
0 . 2
5

205
5

270
930

NA

NOTE: All results 1n ppm unless noted otherwise .Blanks indicate below detection limit.NA indicated parameter not analyzed.P » Ponded water, L * Leachate, GH = Groundwater
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P-2 and/or P -3 . Although the data from samples col lected in the
early 1 9 7 0 ' s showed the presence of severa l contaminant s , most
notably phenol and heavy meta l s , no conc l u s i v e ev idence of
contamination at Site Q was obtained.

IEPA col lected samples from leachate seeps along the M i s s i s s i p p i
River in October, 1981 and again in September, 1983. The locations
of these samples are shown in Figure Q- l , and analytical results are
presented in Table Q -2 . Data for the 1981 samples shows elevated
concentrat ions of arsenic, chromium, copper, lead, managanese, and
phosphorus in both samples. Add i t i ona l l y , low levels of phenols and
PCBs were detected in the samples. The samples col lected in
September, 1983 show very similar resu l ts . Heavy metals and PCBs
were again detected at concentrations very c lose to those seen in the
ear l ier samples.

The cinders and flyash used as cover mater ia l s at Si te Q have been
the subject of numerous invest igat ions and complaints by IEPA. In
addit ion, the depth of final cover has been deemed inadequate, and
enforcement action is pending on this matter. The I l l i no i s Pol lu t ion
Control Board Case Number 77-84 was fi led against Sauget and Company
and Paul Sauget in May, 1977. As a result of the f ind ings in th is
case, a monetary penalty was invoked, and Sauget and Company was
ordered to place two feet of su i tab le cover mater ia l on the entire
s i te by February, 1981. Sauget 1s fai lure to comply with these orders
led the I l l ino is Attorney Genera l ' s off ice to f i le a s im i lar case.
S i t e Q has been a chronic enforcement problem, and recently Paul
Sauget was found in contempt of court for fai lure to comply with
court orders.

Laboratory tests run on the cinders and flyash indicate permeabi l ity
values in the range of 9 x 10'3 centimeters per second, which is
considered unsuitable by IEPA. In addit ion, meta l s analysis of the
cover material showed unacceptably high levels of arsen ic , copper,
lead, and z inc . In 1972, IEPA col lected samples from stockpi led
flyash at Site Q, and ran leach tests for inorganic const i tuents .
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TABLE Q-2 : ANALYS IS OF LEACHATE SAMPLES FROM
SITE Q ( C O L L E C T E D OCTOBER 28, 1981
AND SEPTEMBER 29, 1983 BY IEPA)

SAMPLE LOCATIONS AND DATES

PARAMETERSAlka l i n i t yAmmon i a
ArsenicBar inn
BoronCadmium
COOChlo r i d eChromium (Total)Copper
CyanideHardnessIronLeadMagnesiumManganeseMercury
Nicke lNitrate
PhosphorusPotass ium
R . O . E .Si lverSodium
Sulfate
ZincPhenol
PCBs ( PPB )
2 ,3 -D (PPB )

10-28-81
L-l

255
3 . 8
0 .057
0 .8
5 . 8

445
15
0.08
0 . 2

1330
207

0 .26
1457 . 7

0 .3
0 .24
6 . 116 .5

1980
0.025 5 . 7

1196
1 .20.005
0 . 7

L-2
293

2 .8
0 .022
0 .2
5 . 6

35
17

0.04
1220

1 7 . 5
67
34

0 .4
0 .74
9 . 5

1829
0.01

5 3 . 3
1059

0 .20.005
1

L101
191

6 . 5
0. 1 1
0 . 5

3 7 . 5
87
23

0 .03
1 . 2

1225
86
0. 13

816 . 7
0 . 1
0 . 2 1
3 . 11 3 .4

1880
0.01

56
1200

0 .3
0 . 5

9-29-83
L012
158

4
0.034
0 . 4

42
94
22
0.01
0.06
0 .011360

36
0.08

73
6 .8
0 . 1
6 . 1
1 .3

13 .52118
70

1350
0 .2

L103
242

3 . 7
0 .0 12
0 . 3

23
71
31

0 .0 1
1045

6 . 4
0.02

44.5
2 . 7

1 .8
0.86

17
1563

51
900

0 . 1

NOTE: All results in ppm unless noted otherwise.Blanks indicate below detection l imits .
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Samples were taken from p i l e s e s t imated to be 5 years o l d , 1 year
o ld , and fresh mater ia l to determine the types and q u a n t i t i e s of
contaminants be ing leached from th i s mater ia l at the s i t e .
Analyt ical data for these samples are shown in Tab le Q - 3 . Ana ly s i s
of the first set of samples (Augus t , 1 9 7 2 ) shows a d i s t inc t trend of
the more so lub le compounds, such as ca l c ium, sodium and potass ium,
be ing leached from the fresh ash. However, the second set of
samples , co l l ec ted in October 1972 , does not show a s im i lar trend.
The reasons for th is discrepancy are not c l ear . The data in Table
Q-3 also shows that signif icant quantities of metals are contained in
the ash, part i cu lar ly for the material estimated to be f ive years
o l d .

l EPA ' s Not i ces of V i o l a t i o n s concerning d i sposa l of chemical wastes
at S i t e Q in early inspections are supported by more recent informa-
t ion . Not i f i cat ion of Hazardous Waste Site Forms were submitted to
USEPA from three companies for th i s s i t e . These not if icat ions
ind i cate d i sposa l of organ ics , inorgan ics , so lven t s , pest ic ides ,
pa int s ludges , and unknown wastes at the s i te . In May, 1980 workers
uncovered buried drums and unknown wastes whi le excavat ing for
construction of a rai lroad spur on the property. Workers observed a
haze or smoke r i s i ng from the mater ia l after it was uncovered,
suggest ing corros ive and/or react ive propert ies .

In November, 1985, IEPA received a sketch from a reporter for a St.
Lou i s newspaper ind icat ing the locat ion of buried drums con ta i n i ng
PCBs . The reporter 's source of this information is not known, nor
has the information been verif ied to date.

As a result of the May, 1980 incident in which bur ied drums were
unearthed, USEPA tasked its FIT contractor (Ecology and Environment ,
Inc . ) to perform a detailed study to determine the extent of chemical
contamination at Site Q. The study included a systematic geophysical
invest igat ion using EM, magnetometry, and ground penetrat ing radar
( G P R ) , fol lowed by a dr i l l ing and sampl ing program to invest igate
poss ib l e subsurface contaminat ion. The inves t i ga t ion was l imi ted
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TABLE Q-3 : ANALYSIS OF FLYASH USED AS COVER
FROM STOCKPILES AT SITE Q (SAMPLED
BY IEPA IN 1972)

SAMPLE NUMBERS AND DATES

PARAMETERS
Calc iumMagnesium
Sodium
Potassium
Ammonia
ArsenicBarium
Boron
Cadmium
Chromium
CopperIron
LeadManganese
Mercury (ppb)
NickelSi lverZ1ncAlkal inity
Chloride
Flouride
PhosphateSulfate
Hardness
COD

5 Years1254 .6
10

7
1 .8

NA
0 . 1
0 .9
0.01
0.09
1 . 30.03
0.69
6
0 . 1
0.005
0 .8

140
10
0 . 2

NA
290
420
250

8/3/721 Year245
6 . 4
7 . 5
11

0 .36
NA

3 . 6
0.01
0.01
0 . 1
0 .03
0 . 1
0.005
0. 1

65
12
0 . 2

NA
950

1000
33

fresh
285

0.5
58
79

0 .47
NA
0 . 1
1 .80.02
0.01

0 .03
0 .2
0.005

120
60
0 . 1

NA
1300
1400

52

5 Years
580

9
140

56
0 . 7 5

1 . 3
0.02
0.03
0.06
0.85
0.02
0 . 7 5
6 .2
0 . 1 2
1 .05120

150
0 .3
1 .6

1600
1600
460

10/16/721 Year120
2
1 . 3
2
0.05

0.6

0 . 1
0.01

0.05
0.05

80
4
0 .3
0.07

250
340

26

Fresh
130

36
45

0 . 1 5
0 .02
2 . 4

0 .02

0.05
0 .02

135
49

0 .2
0.05

270
350

45

NOTE: All results in ppm unless noted otherwise.Blanks indicate below detection l imit .
NA indicates parameter not analyzed.



to the northern port ion of the s i t e wh i c h amounts to app rox ima t e l y 25
percent of the s i t e area.

Technos, Inc. of Miami , Flor ida was contracted to perform the
geophys ica l i nves t i ga t ion . This i nve s t i ga t i on was completed
in June 1983. Resu l t s of the geophysical i nv e s t i g a t i o n iden t i f i ed
the probable l imits of landf i l l i ng and bur ia l zones of re l a t i v e l y
large concentrat ions of iron bearing mate r i a l s such as drums or car
bod i e s . These iron bearing zones were found in several d i s t i n c t
l o cat ions in the north-central and western por t ions of the study
area.

Fo l l ow ing the geophysical invest igat ion, a dr i l l i ng/samp l i ng program
was conducted to determine if subsurface so i l s were contaminated .
The program cons i s ted of d r i l l i n g 18 test bor ings through the
landf i l l , and co l l e c t ing 35 soi l samples for ful l pr ior i ty po l lu tant
ana lys i s , as des ignated by USEPA. Subsurface so i l samples were
co l lected at depths ranging from 10 to 26 feet. Sample locat ions are
shown in Figure Q -2 . Analyt ical data for the so i l samples are shown
in Table Q-4, which cons ists of five pages. As can be seen in the
tab le , a wide variety of organic compounds were detected at h igh
concentrat ions in these samples . The sample analys is cons i s ted of
tes t ing for 112 organic compounds, and 63 compounds were confirmed to
be present in the subsurface samples .

Spec if i ca l ly , the data showed that thirty-four organ ic compounds were
found at concentrations of 10 ppm or greater. Of these 34 compounds,
20 compounds were detected at concentrations 100 ppm or greater. And
of these 20 compounds, 7 compounds were detected at concentrat ions of
1000 ppn or greater. Compounds detected at concentrat ions of 1000
ppm or greater include 2,4-dich loropheno l , 1 ,2 ,4-tr i c h l o robenzene ,
1 ,4-d ich lorobenzene , b i s (2-ethy lhexyl ) ph tha la ta , to luene, o-xylene,
and PCB- 1260. In addit ion, 2 , 3 , 7 , 8 - T C D D was detected in two samples
(B4B and B88) . Compounds detected in samples taken from S i t e Q
i nc lude many of the same compounds as detected in samples taken from
Site R, the Sauget Toxic Dump s i te . Contaminat ion was detected
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across the entire area inves t igated , which suggests that d i spo sa l of
large quant i t i e s of chemica l wastes occurred spe c i f i c a l l y in the
northern portion of S i t e Q and probably over the en t i r e s i t e area.

Data Assessment and Recommendations

The data developed to date for S i t e Q shows s ign i f i cant overal l
contamination at the s ite. Leachate samples collected from the
west-central portion of the site contained phenols, PCBs , and several
metals . Data collected prior to 1980 show general degradation of
water qual ity, as evidenced by the analysis of leachate and pond
water samples . The cinders and flyash used as cover material over
the ent ire s i t e have been shown to conta in elevated leve l s of heavy
meta l s , and a l so to be h igh ly permeable. The subsurface soi l
i nve s t i ga t ion conducted in 1983 indicated widespread organic
contaminat ion to a depth of 26 feet in the northern portion of
Si t e Q. This study provides the only depth and area-specific
information avai lable for the site concerning chemical contamination.
Since the 1983 study was limited to approximately 25 percent of the
total site area, it is apparent that further investigation is
necessary for Site Q.

F i e l d ac t iv i t i e s presently scheduled at Si te Q for the Dead Creek
Project inc lude the insta l lat ion and sampl ing of seven monitoring
we l l s and ambient air moni tor ing . Th i s would provide l imited
information concerning overall site contamination, but would not be
adequate to permit a detailed feas ib i l i ty study of specif ic remedial
options. Further field activit ies should include additional
geophysical Investigations and subsurface soil sampling for areas not
covered 1n the 1983 investigation, plus infi ltration tests, hydraulic
conductivity tests, ground water monitoring, and an assessment of the
ground water hydrology in relation to the river.

The proposed geophysical surveys should be conducted in both on- and
off-s i te areas to de l ineate any off-s ite migrat ion of contaminant
plumes and other poss ib le drum burial areas. Inf i l t rat ion tests
would be conducted at several locations to determine the adequacy of
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cover ma t e r i a l , and to prov ide an e s t imate of l eachate produc t i on .
The ground and surface hydrology shou l d be a s s e s s ed over a period of
t ime suff ic ient to address seasona l f l u c t u a t i o n s . This assessment
would provide data to determine ground water d i s c harge and recharge
1n re lat ion to the r iver . Add i t i ona l i nve s t i ga t i on , if necessary,
would be proposed fo l lowing the complet ion of these a c t i v i t i e s .
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SITE R - SAUGET TOXIC DUMP

Site Description

Site R is the Sauget Toxic Dump, an i nac t ive industr ia l waste
l andf i l l used by the Monsanto Chemica l Company between the years 1957
and 1 9 7 7 . S i t e R occupies approximately 36 acres adjacent to the
Miss i s s i pp i River in Sauget, I l l i no i s . The site is located
immediately west of S i t e Q, commonly known as the Sauget La n d f i l l .
Si te R is presently covered with a clay cap and vegetated, and
dra inage is directed to ditches around the perimeter of the s i t e . A
Monsanto feedstock tank farm is located adjacent to the s ite on the
northwest s ide .

Site History and Previous Investigation

Si t e R, also known as the Krummrich Land f i l l , was operated by Sauget
and Company under contract with Monsanto. Accord ing to an Eckhardt
Report summary sheet submitted in 1979 by Monsanto , approximately
262,500 tons of l iquid and sol id industrial wastes were disposed of
at S i t e R from Monsanto p lants in Sauget and St. Lou i s . In 1981 ,
Monsanto submitted two Not i f i cat ion of Hazardous Waste Site Forms for
S i t e R to the USEPA . The Monsanto W . G . Krummrich P l an t (Sauget )
l i s ted 290,000 cubic yards ( c . y . ) of organ ic s , inorganics , so lvents ,
pest ic ides , and heavy metals as having been disposed at S i t e R. The
Monsanto J. F. Queeny Plant (S t . Lou i s ) l i s ted 6600 c .y . of the same
waste types as above. Both notifications also indicated below-
ground disposal of drums.

Monsanto has also submitted two reports to IEPA out l i ng waste types
and volumes disposed of at Si te R for the years 1968 and 1972 . Data
compiled from these reports are summarized in Table R-l. This
tabulat ion shows that the volume of wastes landf i l l ed in 1972 was
s ign i f i cant ly lower than that in 1968 This reduct ion reflects the
e l im inat ion of several major production operat ions at Monsanto ' s
Krummrich P lan t . By 1975, the majority of chemical waste disposal at
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TABLE R- l : A L I ST ING OF WASTE TYPES AND
APPROXIMATE QUANT IT I ES D E P O S I T E D
AT S ITE R AS REPORTED 8Y MONSANTO

Approximate Annua l Volume (C u b i c Ya r d s )
__________________________________________1968_____1972
St i l l Res iduesFrom D i s t i l l a t i o n of:

Nitroan i l i n e and S im^ar Compounds 1700 94
Creso l s , Esters of Phenol 1 140Chloropheno l , Chlorophenol Ether 1070 774
An i l i n e Der ivat ive s 1300 208
Chlorobenzo l 130 13Nitro Benzene Der iva t ive s 100 1 190
Phenol 1020Aromatic Caboxy l i c Ac id s 1500
Chlor inated Hydrocarbons 425

By ProductsMixed Isomers of Nitrochlorobenzene 1700 785
Mixed Isomers of Dichlorophenol 3000 1240Waste Maleic Anhydride 730Waste Chlorobenzenes and Nitroch lorobenzene 120

Contaminated Ac i d s and Caus t i c
Waste Su lfur i c Ac id w i t h Chloropenol Present 1500 1395Waste Caust i c Soda with Chlorophenol Present 5300 1760

Waste SolventsWaste Methanol Contaminated with Mercaptans 600Waste Isopropanol (Water and Chlor inated Hydrocarbon) 5500Misce l laneous Solvents 1019Oily Material 101
F i l t e r SludgesSpent Carbon or Other F i l t er Media 600 12

Lime Mud from Ni troan i l i n e Product ion 1000 1 195Gypsum 5600
Obsolete SaNples and Sampl ing WastesChlorophenols 72 40Laboratory Samples 208 150

Total 28 ,270 16 ,02 1

NOTE: Blanks ind icate waste type not reported.
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Si t e R had been terminated, as wastes were e i ther hau led to other
disposal fac i l i t ies or inc inerated on the p lant s i t e .

Very little information is avai lable concerning disposal act iv i t ies
at Site R prior to 1967. In March, 1967, Sauget and Company fi led an
application for registration to operate a refuse disposal faci l ity to
the Il l inois Department of Publ ic Health. Health Department
inspection reports from 1967 indicate disposal of liquid chemical
wastes and metal containers from Monsanto. Liquids were pumped from
tank trucks and drums into several pits around the site. Cinders
were used as intermediate cover material .

In August, 1968, the I l l inois Department of Publ i c Health collected
f ive ground water samples from on-s i te monitoring wel l s . The
locations of these wells are shown in Figure R-l, and analytical
results are presented in Table R-2. Phenols were detected in all
wells at concentrations ranging from 15 to 1220 ppb. Alkal in i ty and
total sol ids were also analyzed for, but no significant conclusions
can be made from the data for these parameters.

I EPA began making routine inspections at Site R in 1971 . Photographs
of the site at this time suggest that wastes were disposed of in
direct contact with the ground water. No segregation of l iquid
wastes was apparent in these photographs. IEPA collected another set
of samples from the monitoring wel ls in December, 1972 . Analytical
data for these samples are shown in Tab le R-3 . The results ind icate
concentrations of iron, zinc, and phenol above the State ' s water
quality standards. Oil was also detected in wel l s MU-1 and MW-4.
Samples were also collected from waste ponds at Site R by IEPA in
January, 1973 and analyzed for phenol. Two samples were col lected
from pits Identified as crystal l izat ion ponds, and one sample was
taken from a spent caustic pond. Resu l t s for the waste pond samples
are shown in Table R-4. High concentrations of phenols were detected
in all samples.

In 1973, IEPA sent notices to Sauget and Company and Monsanto
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TABLE R-2: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED AUGUST 22, 1968 BY
THE ILL INOIS DEPARTMENT OF PUBLIC HEALTH)

SAMPLE LOCATIONS
PARAMETERS

Total Sol id s (conduct iv i ty nmhos)Alka l i n i t y (pom)Phenol (ppb)

MW-1
320
172

1220

MW-3
300
148

25

MW-4
280
156

20

MW-5
250124
15

MW-6
500248

1200
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TABLE R-3: ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED DECEMBER 5, 1 972
By IEPA)

SAMPLE LOCATIONS
PARAMETERSCaTciunMagnes ium

SodiumPotass iumAmmonia
Arsen icBoron
CadmiumChromium (Tota l )Copper
IronLeadManganeseMercuryNicke lZinc
Alka l i n i t yChlor ideFluorideNitratePhosphateSulfateConduct iv i ty (mmhos)Phenols
O i lHardnessCOD

MW-1
50.2
1 5 .8
18 .5
3 . 6
1 .5
0 . 1

2 .4
0 .35

0.40
180
22

0 .2
0. 1
0.003

16
445

0.088
1

20046

MW-2
147

36
1 12

6 . 7
2
0 . 7

0 . 1
28 .2

0.6 1

1 .42
430
225

0 . 2
0 . 3
0 .2 1

12
1400

0 .2
0

530
135

MW-3
36
18
15
4 . 2
0 .65
0 . 1

1 .4
0 . 1 2

0.21
145

22
0 .2
0 . 10 .05

29
390

0.007
1

170
3

MW-5
49

1 8 . 5
18 .5

3 . 5
0 .92
0 . 1

8 .50. 02
0 .95

2 .05
185

22
2
0 . 10 .34

32
470

0 .0 14
0

200
8

NOTE: All results in ppm.Blanks Indicate below detection l im i t s .
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TABLE R-4: ANALYSIS OF SURFACE WATER
SAMPLES FROM WASTE PONDS AT
SITE R (COLLECTED JANUARY 18, 1973
BY IEPA)

SAMPLE LOCATIONS
PARAMETER CRYSTALLIZATION POND 221 CRYSTALLIZATION POND 270 SPENT CAUSTIC POND
Phenol 2800 50,000 2,000

NOTE: Resu l t s In mg/1 (ppm) .
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o u t l i n i n g v i o l a t i o n s of the Env i ronmenta l Pro t e c t i o n Act at S i t e R.
V i o l a t i o n s noted inc luded inadequate segregat ion of was t e s , open
dumping of chemical wastes , and operat ion of a d i sposa l fac i l i t y
without the necessary permits. In add i t i on , it was noted that the
cinders b«1ng used as cover material was not in accordance with the
Ru l e s and Regulat ions set forth by the I l l i no i s Po l l u t i o n Control
Board . These v io lat ions were reiterated several times in 1973 and
1 974 .

The mon i tor ing wel ls at Site R were sampled annual ly between the
years 1973 and 1976. In addit ion to the monitor ing wel l s on s i te , a
Monsanto production well (Ranney We l l ) , located in the northwest
corner, was also sampled. Resu l t s from these sampl ing efforts are
summarized in Tables R-5 through R-8. Although specific pumping data
for the Ranney Wel l could not be located, I l l ino is State Water Survey
reports and fi le information suggests that pumpage of the wel l
produced a s ignif icant cone of Influence in the area. Sample data
shows s ign if icant contamination in the Ranney We l l , most notably with
phenols and PCBs. COO, which is a non-spec if ic indicator of organic
contaminants , was also detected at much higher concentrations in the
Ranney We l l than in other wells sampled. Iron, mercury, and zinc
exceeded water quality standards on one or more occas ion dur ing this
time period. It should be noted that analysis of samples col lected
at S i t e R prior to 1976 was l imited to inorganic parameters and
phenols . Ground water samples col lected in February, 1976 were
analyzed for PCBs (Table R-8) . The Ranney well was the only wel l to
show a detectable concentration of PCBs ( 7 . 7 ppb ) .

IEPA monthly Inspection reports from 1975 ind icate a s ign if i cant
reduction 1n the volume of chemical waste d isposal at S i t e R. Wastes
were being shipped to other locations for disposal or were being
incinerated at Monsanto ' s Krummrich P lan t . Monsanto voluntari ly
ceased disposal operations at the site in 1977 and began closure
proceedings. O'Appo lon l a Consult ing Engineers , Inc. (D 'Appo l o n i a )
was contracted by Monsanto to conduct a subsurface invest igat ion of
the s i te . Twenty soil borings were dr i l led and eight monitoring
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TABLE R-5: ANALYSIS OF GROUNDWATER
SAMPLES FROM SITE R (COLLECTED
FEBRUARY 22, 1973 BY IEPA)

SAMPLE LOCATIONS
PARAMETERS

Iron
ManganeseMercury (ppb)
ZincAmmoniaPhenol (ppb)
BOOCOD

MW-1
6.80.35
0.4
1 .91 .6

150
31
51

MW-2
11

0.55
0 .6
2 . 680

48
78

MW-4
0.8
0.05

0 . 7
1

16

MW-5
6 .6
1 .05
0 .2
1 .5
1 .3
1

13

RANNEY WELL
1 .9
0.92

0.98
7500

85
220

NOTE: All results in ppm unless noted otherwise.Blanks indicate below detect ion l im i t s .
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TABLE R-6 : ANALYSIS OF GROUND WATER SAMPLES FROM
SITE R (COLLECTED MAY 6, 1974 BY IEPA)

SAMPLE LOCATIONS
PARAMETERSArsen i cBar ium
BoronCadmium
CODChlor i deCyanideIronLeadManganeseNitrate
Oi lPhenolsR . O . E .Se len iumSulfate

MW-10.0010 . 1
0.3

44
90
15

0.008
0 .69
4
0 .35

720
220

MW-2
0.001
0 .3
0 .9
0.02

990
215

0.008
43 .2
0.011 .4
7

120
1600

78

MW-3
0.005
0 .2
8 .4

2130
1 1 .9
1 . 1
1
0 . 1

750
305

MW-4
0 . 1
0 .2

14
17

2 . 7 1
0.008
0 .2

0 .02
270

48

MW-5
0.001
0 .2
0. 1

17
16

7 . 5
0 .0 14
0 . 9

0. 1
240
41

Rannev t.e l l0 .0020 . 2

340
25

0.005
2 . 6 5
0 . 9 50 .95
0 .4
5

15
820
31

NOTE: All results in ppm.Blanks indicate below detection l im i t s .
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TABLE R -7 : ANALYSIS OF GROUND WATER SAMPLES
FROM SITE R (COLLECTED OCTOBER 28, 1 975
BY I EPA ) .

SAMPLE LOCATIONS
PARAMETERSAmmoniaArsen icBariumBoronCadmium
CODChlor ideCyanideIronLeadManganeseNitrate
Oi lPhenolR . O . E .SeleniumSulfate

RANNEY WELL
0.002
0 . 10 . 7

345no
4 . 5
0.02
1 .3
3

19
300

0.02
95

MW-2

0 . 10 .9
210
200

0.02
13 .4
0 . 2
0 .3
6
1 . 1

920
6

MW-4
0.002
0 . 1
0 . 5

12
23
0.01
1 .45
0.010 . 1
0.2
2
0.025

230
22

MU-5

0 . 2
0 .2

16
20
110.04
0 . 7
0 . 1
3
0.013

200
15

NOTE: Al l results in mg/1 , (pom).Blanks indicate not detected.
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TABLE R-8: ANALYSIS OF GROUNOWATER SAMPLES FROM
SITE R (COLLECTED FEBRUARY 17, 1976
BY IEPA)

SAMPLE LOCATIONS
PARAMETERSArsen i c

Bar ium
BoronCadmium
CODChlor ideCyan ideIronLeadManganeseNitratePheno l sROESelen ium
SulfatePCBs (ppb)

MW-1

0 . 3
28
60

0.01
5 . 1
0.01
0 .27
0 .8
0 .03

370
110

MW-2

0 .8
130
410

0.01
19 .5

0.020 .27
0. 1
0.01

890
20

MW-3

8
8

65
0.01
4 . 3
0 . 1

260
100

MW-4
0 . 2
0 . 5

16
35
0.01
0 . 7
0 . 1

220
44

MW-5
0 .3
0 . 1

15
35
0.0 1
7 . 1
0.02
0.85

260
36

RANNEY WELL
0.001
0 . 1
1 . 4

390
250

0 .0 1
4 . 6
1 . 45
0 .3

900
180

7 . 7

NOTE: All results in mg/1 (ppm) unless noted otherwi se .Blanks indicate below detection l im i t s .
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wel ls were insta l led. The D 'Appo l o n i a study conc luded that the
landfi l l area consisted of 5 to 20 feet of f lyash, c i nder s , s i l ty
clay, and unident if ied waste. The landf i l l is under la in by a l luv ium,
consist ing of fine sands, si lt , and clay ranging in thickness from 5
to 50 feet. Fie ld permeabil ity tests showed that a l luv ium is fairly
permeable (1 x 10"3 cm/sec) suggest ing that s i l ty sand is the
major component of the al luvium. This f inding is supported by the
evidence of vertical migration of contaminants to a depth of 65 feet,
as suggested in the boring logs. Water levels were generally 25 to
30 feet below ground surface.

In May, 1978, Monsanto f i led c losure documents to IEPA deta i l i ng a
closure plan for the site. In general, the plan consisted of
specifications for the instal lat ion of a drainage system and clay
cap, along with detai ls for grading, seeding, and access restrict ion.
The Helmkamp Construction Company was retained to implement the
closure plan. An IEPA inspection report from October, 1979 indicated
that closure operations at Site R were complete, inc lud ing
insta l lat ion of a clay cap 3 to 6 feet in th ickness . In February,
1980, Richard Sin i se , an Environmental Control Engineer for Monsanto,
f i led an Aff idav i t of Closure for S i t e R.

IEPA personnel collected ground water samples from monitoring wells
insta l led by D'App lon i a in October, 1979 (Figure R- l ) . The samples
were analyzed for inorganics and organic parameters reported by
Monsanto to have been disposed of at the site. Analytical results
for these samples are shown in Table R-9. Analysis showed the
presence of several organic contaminants in the we l l s . Both shal low
(25 to 35 feet) and deep (60 to 70 feet) wells were sampled, and
chlorotoluene and phenol were found in all wells sampled. Wel l
B- 19S , located in the southeast portion of the site, also showed
chlorophenol, dichlorobenzene, and diphenyl ether at concentrations
ranging from 0.81 to 2.1 ppm. Iron, copper, and zinc exceeded water
qual ity standards in several we l l s . Another set of samples was
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TABLE R-9: ANALYSIS OF GROUNDWATER SAMPLES FROM
SITE R (COLLECTED BY IEPA ON OCTOBER 12, 1 9 7 9 )

SAMPLE LOCATIONS
PARAMETERSInorganicsArsen icCadmium

ChromiumCopper
Iron
LeadMagnesium
ManganeseNicke lZincOrganics
Aliphat i c hydrocarbonsChlorophenolChlorotolueneDichlorbenzeneDiphenylether
Phenol

8-9S
0.010 .02
0.031 .2290
0 .2

317 . 8
0 .6
3 .3

*
70

21

B-90
0.004

0.32
100
101
0.2
0.36

*
40

56

B-13D
0.002
0.010.04
0 .87

130
0 .327
1 .4
1 .9
3

10

10

B-15S
0.002

0. 14
56
83
1 .8
0 . 10 .4
*
0.34

14 .3

B- 17S
0.002

0 .42
110

0 . 1
11

0 .99
0 . 1
0.52
*
11

0.32
4 1 . 5

B- 19S
0 .007
0.0 1
0 . 0 3
1 . 6

230
0 .2

282 . 8
0 .20 .87
*
0.81

18
1 . 6
2 . 1

22

NOTE: All results in ppmBlanks Indicate below detection l imits* Contaminants present, but not quantif ied
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co l l e c ted by the I EPA from the D 'App o l o n i a mon i tor i ng we l l s in March,
1981 . These samples were analyzed spe c i f i c a l l y for organ ic
compounds. Analyt ica l data for these samples are shown in Table
R- 10 . Concentrat ions of organic contaminants were detected in all
we l l s sampled. Chlorobenzene ( 130 to 3000 ppb) was detected in all
we l l s , whi l e biphenylamine, chlorophenol , d ich lorobenzene, and
dich lorophenol were seen in f ive or more we l l s .

In October, 1981 , IEPA col lected leachate and sediment samples at
S i t e R from an area adjacent to the Mi s s i s s i pp i R ive r . Leachate and
sediment samples were co l lected from three locat ions where leachate
seeps were observed f lowing from the landf i l l into the r iver .
Analyt i ca l results for these samples are presented in Tab l e R-l l , and
locat ions of the samples are shown in Figure R- l . The three water
samples showed contaminat ion with a wide var iety of organic
compounds. PCBs and ch loroan i l ine were detected in all sediment
samples . Other compounds detected in sediment samples included
2,4-dich lorophenoxy-acet ic acid ( 2 , 4 - D ) , chloronitrobenzene, dich-
loroani l ine , chlorophenol, b iphenyl-2-ol , and dich lorophenol . The
presence of 2 ,4 -D and ch lor inated phenols in these samples suggested
that d iox in was also a potential contaminant at the s i te . The IEPA
subsequently requested ass i s tance from USEPA in secur ing a laboratory
to perform d iox i n analys i s on leachate samples from S i t e R. In
November, 1981 a USEPA contractor (Ecology and Environment, Inc . )
col lected leachate and sediment samples at three locat ions adjacent
to the r iver (F igure R- l ) . A total of eight samples plus three
b lanks were col lected. Diox i n analysis was performed by the Brehm
Laboratory at Hright State Un ivers i ty . Monsanto obtained sp l i t
samples and analyzed for chlorinated d ibenzo-p-d iox ins ( C D D s ) , select
organlcs, and metals . The USEPA samples were analyzed for tetra
through octa CDDs and dibenzofurans (CDF s ) , select organ ics , and
meta l s . Table R- 12 provides an explanation and cross-reference for
samples col lected by USEPA and Monsanto.

Analyt ica l results for CDDs and CDFs in the USEPA leachate samples
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TABLE R-10: ORGANIC ANALYSIS CF GROfOaTER SAMPLES FROM SITE R
(COLLECTED BY IEPA ON MARCH 25, 1981)

SAMPLE LOCATIONS
PARAMETERSAliphatic hylrocartons

Bipnenylamine
Chlorobenzene
ChlorophenolChloronitrobenzene
Dichlorobenzene
Dichlorophenol
Trichlorophenol

B-l
1,800
3,000
6,600
2,600
1,100

B-6S
250
130

5,300

700

B-9S

720
11,0002,500

B90

810
12,0001,500

BUS4,00015,000
1,000

13,000
1,000

B-11D
1,100
2,800
3,200

800
630

B-150
1,300
2,800
3,200

930
2,900

B-17D
860
650

420
670

1,200

B-19D
660
300
950
360

NOTE: All results in ug/1 (ppb).Blanks indicate below detection limit.



TABLE: R- l l : ANALYSIS OF LEACMATE AND SEDIMENT SAMPLES FROM SHE R
(COLLECTED OCTOBER 2, 1981 BY IEPA)

I»—•-J

SAMPLE LOCATIONS

PARAMETERSPCITolueneChlorobeniene
CMoro«nl1 IneCh 1 oron 1 1 robentene
2.4-0
2.4.5-TDlcnloronltrobeniene
OtchloroMlllne
ChloronltrOMl 1 IneNltroMlltneChlorophenol
Phenol~NelnyTphenolDlchiorophenolNltrophenolBlphenyldlol
Aniline
Nethylbeniene

Sucponanfde4-aethyl -2-pent«nol2-*ethyl cyclopenttnol
Blphenyl 2-01Ben/enesulfonMldeOlchlorobenzenelen/olc Acld/Derfvtt lves
Hydroiybeniolc Acid/

Derivat ives2.4-0 Isoaer
2,4,5-T IsoMr

SAMPLE A
(MATER)
D022687

11
160

24.00021.000
16.000

———————— 7TO ———
870

84
100

15.000
22.000
32.000

600
1.700SSO

180
26
93

300
76

' IZ.MO
12.000
38.000
10.000

SAMPLE B
(WATER)
0022688

40
390

22.000
9.600

17.000
——— 590 ——820

33
23

30.000
17.000

7.200

120
2,000

300
6 JO
1 10S.fiOO

48.000
12.000

SAMPLE C
(HATER) SOIL SAMPLE A SOIL SAMPLE B SOIL SAMPLE C
0022689 0022690 0022692 0022692

?.« 4fl 150 -?»150
1.600

38.000 1 .700 190 6.900
820 130

'.BOO 53 j <5 ) ( <S )
790 ——— ̂ ————

2.800 190

Z7.000 29012.000
2.100 40

3S
140

280 310
250

2.000

29.000
6.500

NOTE: AM results In ppb.Blinks Indicate below detection Halts .
( ) Indicates utlues are unconfirmed.



TABLE R- 12 : COMPILATION OF LEACHATE AND SEDIMENT
SAMPLES COLLECTED AT SITE R IN NOVEMBER, 1981

STATION NUMBER
1
1
1
1
2
2
3
3

Blank

Blank

Blank

USEPA SAMPLE NUMBER a

SOI
001
S02
002
S03
S04
SOS
S06
S07

R01

R01

MONSANTO SAMPLE NUMBER
M01
M02
M03
M04
M05
M06

DESCRIPTION
Leachate (5% Sediment)
Duplicate for SOISediment
Dupl icate for S02Leachate (10% Sediment)SedimentLeachate (10% SedimentSed intent
City of Chicago tap water.
Blank for low level analys is .
City of Chicago tap water.
Blank for medium level analys i s .
City of Chicago tap water.Extra blank for low levelanalysis.

30I
CD

NOTE: Monsanto did not spl it samples where no number is l isted,a - Samples collected by Ecology and Environment, Inc.



are shown in Tab l e R - 13 . Tetra- and p e n t a -COOs and CDFS were not
detected in any of the samples . However , h igher ch lor ina ted d i o x i n s
and furans (hexa through octa i somers ) were detected in three of the
f ive samples submitted for ana lys i s . Concentrat ions of these
compounds ranged from 4.5 to 2693 parts per t r i l l i on ( pp t ) . The two
remain ing samples , 507 and R01 , were water b lank s , and showed no
detectab le CDOs or CDFs . Monsanto a l so analyzed samples M01 through
M05 for CDOs , and results showed no detectable concentrat ions of
these compounds.

Inorgan ic data for the leachate and sediment samples from S i t e R are
shown in Tables R-14 and R- 15 . In general , the leachate samples did
not show s ign if i cant inorganic contamination, although concentrat ions
of chromium, copper, boron and iron exceeded water quality standards
in two or more samples . Cyanide was detected in several samples, but
was also found in the blank. Therefore, the results for cyanide
should be considered unrel iable . Data for the sediment samples show
more substant ia l evidence of contaminat ion. Elevated levels of
arsen ic , chromium, copper, lead, and barium were found in several
samples . Identif ied organic compounds in leachate and sediment
samples are listed in Table R-16. Phenol and chlorinated phenols
were found in all but one sediment sample (M02) at concentrat ions
rang ing from 0.2 to 300 ppb. Leachate samples showed elevated levels
of several organic parameters, inc lud ing chlor inated phenols,
ch lor inated benzenes, ch loroan i l ines , and 2 , 4 - D . As shown in Table
R-16, there is a s ignif icant discrepancy in the Monsanto and USEPA
data for the sediment samples. The values l i sted by Monsanto were
cons istent ly and substantial ly higher than USEPA va lues . This may be
explained by the fact that USEPA ' s samples were in i t ia l ly analyzed as
medium hazard samples. Because of the higher detection l im i t s
associated with this analysis, no contaminants were init ial ly found.
USEPA subsequently decided to rerun the samples at lower detection
l im i t s . It is poss ib le that the increased hold ing time and hand l ing
of these samples were instrumental in the reduction of concentrat ions
of contaminants found.

Si t e R was assessed using USEPAs Hazard Rank i ng System (MRS ) model in
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TABLE R- 13 : ANALYSIS OF TETRA THROUGH OCTACHLORINATEO
DIBENZO-P-DIOXINS AND OIBENZOFURANS
IN LEACHATE SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12, 1981 BY
ECOLOGY AND ENVIRONMENT, INC. )

PARAMETERS

roO

SAMPLELOCATIONS
SOI
S03
SOSS07 (Blank)R01 (Blank)

TCOOs TCOFs PCODs PCDFs HXCODs
4 . 5
6 .3
5.8

HXCDFs
6 . 3

10
6 .3

HPCDDs
86

181
152

HPCDFs
74

182
112

OCDOs
323
675

2693

OCOFs
30

103
53

NOTE: All results in parts per tr i l l ion (ppb) .Blanks indicate below detection limits.
Analysis performed by Brehm Laboratory, Uright State Univers i ty .



TABLE R- 14: INORGANIC ANALYSIS OF LEACHATE
SAMPLES FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, I N C . )

SAMPLE LOCATIONS
PARAMETERSArsen i c
MercurySelenium
Tha l l i umAnt imony
Beryl l iumCadmiumChromiumCopper
LeadNicke lSi lver
ZincAluminumBarium
BoronCalc i umCobal tIronMagnesium
ManganeseMolybdenumPhosphorusSodiumTinVanadiumCyanide

SOI
0.034
0.0002
0.038

0.04
0.0050.04
0.048

19 .7
N/A
0.06
N/A
0 .02
N/A
N/A
N/A

0 .071

M01
0 .02

0.008
0.006
0.086
0 . 0 7 3
0 . 1 55
0 .2 16

26 .8
0 .5

18
368

0.03
2 5 . 543 .26 . 2 7

0 .530 .940.4
0. 18N/A

D01
0 .03 1
0.0002
0.032

0.02
0.008

0.024

17 . 1
N/A

0.06N/A
0.32

N/A
N/A
N/A

0 .057

S03
0 .0 16
0.0002
0.026

0 . 0 1 5

0 .0 1

1 5 . 35
N/A

N/A
1 .99

N/A
N/A
N/A

N/A

M03
0.025
0.0014

0.005
0.007
0 . 0 7 5
0.092
0 . 124
0 . 2 1 6
30 .5
0 . 5

13 .6257
0 .0 19

30.8
48.2
2 . 1
0.403
0.907

4 1 .8
0 . 138

N/A

505
0.029
0.0008
0.031

0.02

0 .0 1
0.049

2 1 .6N/A
0 .63N/A
5 . 4

N/A
N/A
N/A

0 .02
N/A

M05
0.065
0.001

0.008
0.0080 . 0 7
0.08
0. 144
0.0623 .22
0 .36

19 . 1257
0 .03 1

2 7 . 4
39 .8

8 .82
0.439
2.06

4 4 . 2
1 .4
0 . 1 7

N/A

R01

0 .0 1

0 .3 1

N/A

N/A
0 . 0 3
N/A
N/A
N/A

0 . 1 3

NOTE: All Results in ppm.Blanks Indicate below detection l im i t s .N/A - Parameter not analyzed.R01 is a water b lank .
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TABLE R- 15 : INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM SITE R (COLLECTED NOVEMBER 12, 1981
BY ECOLOGY AND ENVIRONMENT, I N C . )

SAMPLE LOCATIONS
PARAMETERSArsenic

MercurySelen iumThal l ium
Antimony
Beryl l iumCadmiumChromiumCopper
LeadNicke lZincAluminum
BariumBoronCalc ium
CobaltIronMagnesiumManganeseMolybdenum
PhosphorusSodiumTinVanadium
Cyanide

S021 .1
1 . 1

2 .4
9 . 5

150

N/A
580
N/A

76
N/A
N/A
N/A

28

S03
2 .9
1 .8

2 .9
10

190
25

N/A
660
N/A

46
N/A
N/A
N/A

13

M02
5 .3

0.4 12
0 .747

10 .7
7 . 1 7

1 7 . 4
29 .5

3870
75 .4
53

3660
4 . 7

5870
1780

7 9 . 7
10 .6

154
1840

14 .4
N/A

S04
1 .25
1 .5
4 . 0
0.61

2 . 4 5
6 . 8

155
17

N/A
425
N/A

42
N/A
N/A
N/A

6 .8

M04
9.6

0.489
1 .04

10 .4
7 . 8 9

18 .6
36 .3

4380
1302 8 . 7

4010
4.8

8660
2090
1 19

12 . 5
270

1270
17

N/A

S06
1 .8
1 . 6

1 .7
9 . 2

170
20
26

N/A
580
N/A

47
N/A
N/A
N/A

90

M06
8 . 2

1 . 08
2 "

28.—
2 5 . 5
33 .86 9 . 4

13,900
7 . 7 9

30 .3
6590

9.4:,
12 ,600

4080
2732 2 . 4
366

4720
43 . ,

N/A

NOTE: All results 1n ppm.Blanks Indicate below detection l im i t .N/A - Parweter not analyzed.
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TABLE R-16: IDENTIFIED ORGANIC COMPOUNDS IN LEACHATE
AND SEDIMENT SAMPLES FROM SITE R
(COLLECTED NOVEMBER 12. 1961 BY ECOLOGY AND ENVIRONMENT. INC . )

SAMPLE LOCATIONS

PARAMETERS2-ChlorophenoT2.4-Otchlorophenol
Phenol2.4.6-THchlorophenol1 .4-D1chlorofc«ni«M1 , 2-Dlemorofcen/ene
Bts (2 ethyl hexyl) PhtluUte
CMorobeniene
Anil ineChloroanl lines
DIchToroMlllnesChloronttrobenjenes
2.4-0
PCBs

M01
MO
100
130

30X
160
60

8000
100

3000
332

LEACHATE
—— HOT" M05

100

30
40 254000 600
40
80

100
0.008

SEDIMENT
S02 M02 S04 ~WH ——0.26 0.? TOO

0.42
0.5 300

200 400
400 300

0.014 0.034

S060.4
O.S6
0 .42
0.32

M06

300
600
400

200

0 . 192

NOTE: All results In ptrts per b i l l i on (ppb) .
BlMks Indicate below detection l imit .



Ju ly , 1982 by Eco logy & Env i ronmen t , Inc . The f i na l m ig ra t i on score
ass igned to the s i t e was 7 . 2 3 , which inc luded observed re leases for
both the ground water and surface water routes. Route scores for
ground water and surface water were 6 . 1 2 and 10 .9 1 respect ive ly . The
air route was ass igned a zero score because an observed release had
not been documented. The reason for the re lat ive ly low f inal score
for S i t e R is the lack of a target populat ion, which is a major
factor in the HRS model . The source of potable water in the area is
an intake in the Mi s s i s s i p p i River , located approximately 2.5 mi l e s
upstream from the s ite. The upstream location of the intake excludes
it from be ing used in the model .

In 1982, the I l l i no i s Attorney Genera l ' s office f i led suit (Comp l a i n t
Number 82-CH- 185) against Monsanto out l i n i ng several apparent
v io lat ions of the I l l inois Environmental Protection Act. For the
most part, the Compla int was directed at alleged water pol lut ion
caused by the defendant. Rel ief requested by the Attorney General
inc luded c iv i l penalt ies and issuance of an in junct ion direct ing the
defendant to immediately prevent seepage of wastes into the
Miss i s s i pp i River , and to remove all such wastes from the property.
To date, no information has been located concerning a determination
in this case. The Attorney Genera l ' s office is presently engaged in
an ongo ing suit against Monsanto in an attempt to have all wastes
removed from the s ite .

USEPA fi le information suggests that fish studies have been conducted
in the Miss iss ippi River in the vicinity of Site R. The Food and
Drug Administrat ion (FDA) in Edwardsv i l l e , I l l ino i s has found
unacceptable concentrations of PCBs in fish col lected downstream of
Site R. A detai led study was proposed for the area in the immediate
vic in ity of the site, however, attempts to obtain data from this
study have been unsuccessful to date. It 1s not known if this study
was to have included an assessment of the Sauget Treatment Plan t
effluent, which is discharged immediately northwest of Site R.

In 1982, USEPA developed a comparative analysis of chemicals
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detected in mon i tor ing we l l s and leachate samples from S i t e R as they
re late to wastes reported by Monsanto to have been d i sposed of at the
s i te . Also included in the analys is were chemicals reported as being
manufactured at Mons^nto's Krummrich P l a n t , as documented in the 1 9 7 7
chemical inventory developed as a result of the Tox i c Substances
Control Act (TSCA) and the Federal Insect i c ide , Fung i c i d e , and
Rodent ic ide Act ( F I FRA ) . The analys is revealed a high degree of
assoc iat ion or corre lat ion between chemicals detected in the sample,
and those reported to have been disposed of or manufactured by
Monsanto . A summary of data from th is USEPA analysis report is
presented in Table R - 17 .

In 1984, Monsanto contracted Geraghty and Mi l l e r , Inc. to perform a
deta i led hydrogeologic invest igat ion in the Sauget area. Data from
th i s study, which included the ins ta l la t ion of approximately 60
monitor ing we l l s , have not been made ava i lab le .

Data Assessment and Recommendations

A great deal of data has been developed to date for S i t e R. Organ ic
contaminants have been detected in both sha l low and deep monitor ing
wel l s on s i te , as wel l as in leachate seeps leav ing the s i te .
Evidence of contaminat ion has been observed to a depth of
approximately 60. feet in soil bor ings . A substant ia l l i s t ing of the
types and quantit ies of chemical wastes d i sposed of at the s i te was
submitted to IEPA by Monsanto. In view of this information the only
s ign if i cant data gaps are: (1) specif ic del ineat ion of contaminant
boundaries, and (2) determination of the presence or absence of air
emissions fro* the s i te . Because of the permeable nature of the
subsurface soils and the character ist ics of the wastes present at
the site, 1t 1s l ikely that extensive migrat ion of contaminants has
occurred.

The present scope of work for the Dead Creek Project inc ludes
i n s ta l la t ion and sampl ing of monitoring wel ls at Si te R. Ambient air
monitor ing wi l l also be conducted to determine to what extent, if
any, off-gass ing of organic contaminants is occurr ing. Every effort
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TABLE ft- 17: COMPARATIVE ANALYSIS OF CHEMICALS DETECTED
IN SAMPLES AT SITE R AND THOSE REPORTED
TO HAVE BEEN DISPOSED OR MANUFACTURED BY MONSANTO

joIrocr>

COMPOUNDSKIsChlorobenzeneOtchlorobenien*
ChloroMilltneCh 1 oron It robetuene
D 1 ch 1 oron 1 t robcnientChTorophenoTDlchlorophenot
2.4-0/tso»ers
2.4.S.-T/ls <Mers
Ani l ine
Dlchloro«nll tneChToronltro«nl1lne
Nltro«nlllnePhenol
Nltrophenol
Kethylphenol
Dtphenyldtol
Beniolc Acld/Derlv«tl«et
4-Mthyl-?-pc«t«nol
2HMthylcyclop«ntMMlBenzene Sulfon«ilde
ChlorotolueneOlo«lnt/Dlbeniofur«ns

LEACHATE/SEDIMENT ANALYSIS
X

XX

X

X X

X

GftOUNOUATER ANALYSISIFPA
X
X
X
X
X

X

REPORTED DISPOSAL
MONSANTO

X
X
X
X
X

XX
X
X

X
X
X
X (By Product)

MANUFACTURED
MONSANTO

X " "" ""
X

X

X
X (By Product)



shou ld be made by th IEPA to obta in data on, and ga i n access to, the
Monsanto we l l s i n s ta l l ed by Geraghty and M i l l e r . Acces s to * • ese
we l l s would l ike ly e l im inate the need for, or at least affect the
location of, the monitor ing we l l s to be ins ta l l ed dur ing the f ie ld
investigation of Site R. Pending the results of ground water
sampl ing , a more specif ic approach to de l ineat ing the extent of
contaminat ion could be proposed. Samples should in i t ia l ly be
col lected from a minimum of 8 we l l s on Site R, and hydraulic
conductivity tests should be run on a minimum of 2 deep and 2 sha l low
we l l s . Poss ib i l i t i e s for identifying plume character ist ics inc lude
conducting electromagenetic surveys ( i n c l ud i ng off s ite areas) , and
so i l gas monitoring. In any event, the lateral and vertical extent
of contaminantion must be addressed prior to des ign of remedial
opt ions .
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CREEK SECTOR B - DEAD CREEK

Site Description

Creek Sector B (CS-B) inc ludes the portion of Dead Creek lying
between Queeny Avenue and Judith Lane in Sauget, I l l i no i s . Three
other sites in the Dead Creek Project are located adjacent to CS-B.
These include Site G to the northwest. Site L to the northeast, and
Site M to the southeast. All of these sites have been Identified at
one time or another as possible sources of pollution in CS-B.
Presently, CS-B and Site M are enclosed by a chain link fence which was
instal led by the USEPA in 1982. The banks of the creek are heavi ly
vegetated, and debris is scattered throughout the northern one-half of
CS -B . Cu lver t s at Queeny Avenue and Judith Lane have been blocked in
order to prevent any release of contaminants to the remainder of the
creek, although the adequacy of these b locks has been questioned
several times. Water levels in the creek vary substant ia l ly depending
on ra infa l l , and during extended periods of no prec ip i tat ion, the creek
becomes a dry d i tch .

Site History and Previous Investigations

The IEPA in i t ia l ly became aware of environmental problems at CS-B in
May, 1980 when several complaints were received concerning smoulder-
ing and fires observed the creek bed. In August, 1980, a local
res ident 's dog died, apparently of chemical burns result ing from
contact with materials in the ditch. Fol lowing this incident, the
IEPA conducted preliminary sampling to determine the cause of these
problems 1n CS-B. Chemical analysis of these samples indicated high
levels of PCBs, phosphorus, and heavy metals, and the IEPA subse-
quently authorized the instal lation of fencing in order to prevent
public access to the creek. In September 1980, the Il l inois
Department of Transportation ( IDOT) completed instal lat ion of 7000
feet of snow fence with warning signs around CS-B and S i t e M. The
IEPA subsequently performed a prel iminary hydrogeological i nves t i -
gation in the area in an attempt to identify the sources of pol lut ion
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in Dead Cree k . The resu l t s of th i s i n v e s t i g a t i o n are documented in
the St. John Report . The snow fence was la ter rep laced with a cha i n
l ink and barbed wire fence. The i n s t a l l a t i o n of th is fence was
authorized by the USEPA, and was completed in October , 1982.

Pr io r to the IEPA invest igat ion in 1980, the City of Cahok ia Hea l th
Department received complaints from area res idents concern ing
d ischarges from Cerro Copper Product (Cerro ) enter ing CS-B . In 1975 ,
IEPA v i s i t ed the site in order to determine if these discharges were
occurring. Investigators observed discolorat ion in the creek and
along the banks s imi lar to what was later observed in the hold ing
ponds at Cerro. One water sample was col lected by IEPA from the
creek immediately south of Queeny Avenue . Analys i s of th is sample
ind icated the presence of copper ( 0 . 3 ppm) , iron ( 3 . 2 ppm) , and
mercury ( 0 . 1 ppb ) . The culvert under Queeny Avenue was sealed
sometime in the early 1970 ' s by Cerro Copper and the Monsanto
Chemical Company for the purpose of restr ict ing flow from the hold ing
ponds at Cerro (Creek Sector A). The hold ing ponds were also
regraded to the north to direct their f low to an interceptor
discharg ing to the Sauget Wastewater Treatment P lan t . The
investigators concluded that flow through the blocked culvert had
occurred, although the d irect ion of flow could not be determined
because no flow was evident at the time of the inspect ion .

The IEPA hydrogeologlcal study, conducted in 1980, inc luded
col lect ing 20 surface sediment samples for analysis from CS-B (F igure
B- l ) . Analyses of samples from the northern portion of CS-B are
presented in Table B-l. Samples x!06, xl !9, x !20, x !25, and x!26
showed PCBs 1n concentrations ranging from 1.1 to 10,000 parts per
mi l l ion (ppjw). Sample x!25, taken adjacent to the former Waggoner
Company operation, contained addit ional organic contaminants,
including alkylbenzenes (370 ppm), dichlorobenzene (660 ppm),
trichlorobenzene (78 ppm), dichlorophenol ( 170 ppm) , and hydrocarbons
(21 ,000 ppm) . These contaminants were not detected in other surface
sediment samples in the northern portion of CS-B during th is
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TABLE 1-1: ANALYSIS OF SOU SAMPLES IN THE
NORTHERN PORTION Of CREEK SECTOR B
(COLLECTED IT IEPA 9-8-80 THROUGH 10-2S-80)

SAMPLE LOCATIONS
PARAMETERS

AluilnwArsenic
Barl UNBeryl tin
BoronCadaluB
CalcluB
ChroatiMCobaltCopperIronLeadMagnestuaManganeseMercury
NickelPhosphorusPotassluBSilverSodlua~ StronfluaVan ad 1 INZinc
PCBsAlky) benzenesDtchlorobenzene
Dlchlorophenol
HydrocarbonsNaphthalenesTrlchlorobeniene

z.

11.

3.———— stf3,
4.

t.
1.

000300400
--

400
000
250
100
800WT~MM
000
120
30
500
400

2.800

61.5.200-
-
-
-
-
-

IN-
000

(.400
231.600--.

14.000
400-

4.800sslooo2,000
2.800

1301 . 7
1.700
1.300.

700140.
20.000

«1159.000
18

3.400
--

120
11.000

120
40

22.000
40IOOO

3.200
5.000

1504
2.400
1.500.
1 . 100700

150
71.000

«1169.0009
300

---
5.000

130-
27012.000 ——80

2.600600.2
140

2.300-
360
40-

2.500

( 1 171.300
16

400
---

1.600--
1607.400.

1.200
40

2
-

850
50

150--
-

• 118
I.HJO

IS1,600
6.

6.000-
-

1.0004.300
1001.000so2-

1.200-
180

-
-

300

xl !9

510
1-
7

7,30036
9

10017.50043
4.500

260
.

1.800-
1 1047

27
2.000
1 . 1-

-
-
-
-
-

.120

1.200
1-
3

72.000
38
10

150"16.700 —60
4.300

350
80

1 .200-
22514027
700
80

-
-
-
-
-
-

» 125

2.500
--
6

6.900
50

91.0007|000260380
45

130
2.000

770_
BO-&r131 .500

10.000
370
660
170

21.000
650

78

• 126

5.000
276

70
19.000

100
50

44,800107|0002.000
3.700

280
3.000
8.900860

100
1 .400

~ ^300
85

62.000
350-

-
-
-
-
-

oo

NOTE: All results In ppaBlank Indicate parameter not analysed- Indicates below detection Malts



i n v e s t i g a t i o n . In genera l , i norgan i c ana lys i s of these samples
i nd i ca ted h igh leve l s of several meta l s in compar i son w i th background
condit ions (Tab l e B-3 , sample x ! 2 1 ) .

Subsurface soil samples were also collected by IEPA from one location
in the northern portion of CS-8 during the 1980 invest igat ion.
Analyses of samples from boring P-l are included in Table B-2.
Results indicated the presence of PCBs to a depth of seven feet, and
other organic contaminants to a depth of three feet. PCS
concentrat ions ranged from 9 ,200 ppm near the surface to 53 ppm at
depths greater than 4 feet and up to 7 feet. Other organic
contaminants were detected at concentrations ranging from 12,000 ppm
near the surface to 240 ppm at 2.5 feet. These results indicate
non-uniform contaminant deposit ion in the northern portion of CS-B,
which is common in r iver ine systems. The above data indicate that
histor ical re lease(s ) of contaminants to the northern portion of CS-B
did occur. However, the horizontal and vertical extent of the
resu l t ing contaminat ion has not been fully defined.

Analyses of sediment samples from the southern portion of CS-8 are
summarized in Table B-3. Sample x!21 was taken from soil outside the
creek bed to establ ish background conditions. Samples x!07, x!22,
and x !27 contained PCBs at concentrations ranging from 73 to 540 ppm.
Sample x !22 also showed diclorobenzene ( 0 . 3 5 ppm). This was the only
organic contaminant other than PCBs detected in samples from the
southern portion of CS-B . Several metals, inc lud ing arsenic ,
cadmium, chromium, copper, lead, and zinc, were detected at levels
significantly above background concentrations in all samples.
However, the metal concentrations were comparable to concentrations
detected 1n samples of sediment taken in the northern portion of
CS-B. All of the samples were collected from the creek bed adjacent
to, or downstream from Si t e M, which is an old sand pit excavated by
the H .H . Hall Construct ion Company in approximately 1950. Hazardous
materials were not reported to have been disposed of at S i t e M.

In October, 1980 IEPA and Monsanto Chemical Company cooperatively
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TABLE B-2: ANALYSIS OF SUBSURFACE SOIL
SAMPLES AT BORING LOCATION P-l
IN CREEK SECTOR B. (COLLECTED BY
IEPA 9-8-80)

SAMPLE DEPTH
PARAMETERS

Biphenyl
Ch 1 oron 1 trobenzeneDlchlorobenzeneRCfls
Trlchlorobenzene
Xylene

O'- l 1

6.000
200

12,000
9!200

380
540

l ' -2 '
9,000

240
8.900
2.600
3,700

250

2 ' - 3 ' 3 ' -4 ' 4 ' - 5 ( 5 ' - 6 6 ' - 7 '
1 , 100

24092B-6 240 53 53 54590
CDI

NOTE: All results in ppm
Blanks indicate below detect ion l imits



TABLE B-3: ANALYSIS OF SOIL SAMPLES IN THE
SOUTHERN PORTION OF CREEK SECTOR B

(COLLECTED BY IEPA 9-8-80 THROUGH 10-25-80)

SAMPLE LOCATIONS
PARAMETERSAluminumArsenic

BariumBeryl 1 urn
Boron
CadmiumCalciumChromiumCobaltCopper
IronLeadMagnesium
Manganese
Mercury
Nicke l
PhosphorusPotassiumSilver
Sodium
StrontiumVanadium
Zinc
PCBs
Dichlorobenzene

x!07
6,000
4,800--

70
11.000

3603032,000
70,000
24,000

2,900
150-

3,5007,040
1 ,200

40
1 ,700

180
60

25,000
120

-

xioe8.00044
3,800--

-
10,000

30030
31,000
58.000

2,000
3.900

150
1 . 7

3,000
-

1,500
-

900
200

-
22,000

-
-

x!099.100
25

1,600--
200

24,000
20

7,700
75,000

1,700
3,600

300
3

900
-

1 ,700-
900
130-

27,000
-
-

x l lO7,000
67

4,300-
-

40
16,000

140
-

22,000
67,000

2,000
4,100

200
3 .3

1.900
-

1.300
-

700
160

70
25,000

-
-

xlll8,00080
1 ,800--

100
13,000

50
-

15,000
68.000

2,000
4,000

160
3 .2

2,000
-

1,600-
1,000

160
100

47,000-
-

xl !26,600
50

8,000--
100

30,000
50
30

41,000
52,000

5,100
4,000

300
6

2,700-
1,200-
1.600

430-
52,000-

-

x!21

230-
-
1

11 ,000
9

100
16,500-

5,900
370-
120-

1 ,500_
80
32
25

230_
-

x!22

5,500
2-

35
15,000

50
15

21 ,900
50,000

1 ,700
3,800

190_
1 ,700.

960
30

630
190

45
19,900

540
0 . 3 5

x !27

2. 500
2-

50
8,000

340
30

28,000
63,000

1 ,700
2 , 7 0 0

150
_

47700
1 ,000

40
700
130
4b

28,000
73
-

CDI

NOTE: All results in ppm
Blanks indicate that parameter not analyzed
- Indicates parameter is below detector l imit



co l l ec ted three sed iment samples from CS-B in order to c o n f i rm
resu l t s of ear l i e r sampl ing done by IEPA. SD- 1 was co l l e c t ed from
the creek bed 40 yards-south of Queeny Avenue . Th i s l o ca t i on is
adjacent to the former Waggoner Company bu i l d i ng and a l so near an old
outfall (effluent pipe) from the Midwest Rubber Company. Samples
SO-2 and SD-3 were col lected approximately 220 yards south of SD- 1 ,
in the central portion of CS-B. Results of these samples, inc luding
a blank so i l sample col lected from the Missour i Bottoms in St.
Char l e s , Mo . , are presented in Tables 8-4 and B-5 . PCBs (45 - 13 ,000
pom) were found in all three samples from CS-B , as were several
ch lor inated benzenes . Chlor inated phenols and phosphate ester were
detected in samples SD-1 and SD-3 , but were not found in SD-2. The
analys is of these samples for inorgan ic parameters detected general ly
higher levels of inorganic parameters in SD-2 and SD-3 than those for
SD-1 and the soil b lank . These resu l ts clearly ind icate different ia l
contamination in CS-B, with SD-1 showing high levels of PCBs and
other organic compounds, whereas SD-2 and SD-3 contained higher
l eve l s of meta l s .

I EPA personnel a lso col lected two sediment samples from CS-B in
December, 1982, as part of an area-wide d iox in sampl ing effort
managed by the USEPA which also included S i t e 0. The f irst sample
was collected along the east bank of the creek, approximately 80
yards south of Queeny Avenue. Previous sampl ing conducted by IEPA in
th i s area had shown high concentrations of PCBs . The second sample
was col lected along the west bank of the creek, approximately 50
yards south of Queeny Avenue. Both samples were analyzed
spec if ica l ly for 2,3,7,8-te t rach lorod ibenzo-p-d iox in ( TCDD ) by a
USEPA contract laboratory. The first sample showed a quant if ied
level (0.54 ppb) of TCDD, and the second sample was below the
detection l imit.

lEPAs Pre l iminary Hydrogeological Invest igat ion of Dead Creek in 1980
was conducted for the purpose of determining poss ib l e sources of
pol lut ion observed in CS-B. The study included i n s t a l l a t i on and
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TABLE B-4 : ORGANIC ANALYS IS OF SED IMENT
SAMPLES FROM DEAD CREEK , SECTOR B
( S P L I T SAMPLES- IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS
PARAMETERS

CHLOROBENZENES:Monochlorobenzene
p-Oichlorobenzeneo-DichlorobenzeneTrichlorobenzenesTetrachlorobenzenesPentacesorobenzeneHexachlorobenzeneNitrochlorobenzenes

CHLOROPHENOLS:o-Chlorophenolp-Chlorophenol2,4-Dich lorophenol
Pentachlorophenol

PHOSPHATE ESTERS:01 butyl phenyl PhosphateButyl diphenyl PhosphateTri phenyl Phosphate2-EthylhexyldiphenylPhosphateIsodecyl diphenyl PhosphateT-Butylphenyldi phenylPhosphateOi-t-butylphenyldiphenylPhosphateNonyl phenyl Diphenyl PhosphateCumyl phenyl diphenl Phosphate
PCBs (C12 to Clg Homologs)

SD-1

( 0 . 9 )
370

8085
6 . 1

120

3 . 7
6 . 6
1 . 2
130

330
2600

28

3 . 7
13,000

SD-2 SD-3 Blank*

( 0 . 3 )
( 0 . 3 ) ( 0 .4 )
(0 .6 ) 11 . 6 ( 0 . 7 )
2 .4 (0 .4 )
1 . 2

( 0 . 9 )
1 .8

(0.8)
(0 .8 )
2 . 2

240 45

NOTE: All values 1n ppm*Soil blank collected from Missour i Bottoms, St. Char l e s , Mo.Blanks indicate below detection limits( ) Semi-quant i tat ive values
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TABLE 8 -5 : INORGANIC ANALYSIS OF SEDIMENT SAMPLES
FROM DEAD CREEK, SECTOR 8
( SPL IT SAMPLES - IEPA AND MONSANTO
COLLECTED 10-2-80)

SAMPLE LOCATIONS
PARAMETERS

Aluminum
AntimonyArsen i cBar ium
Beryl 1 ium
BoronCadmiumCalc i umChromium
Coba l tCopperIronLeadMagnesiumManganeseMolybdenum
Nicke lPhosphorusS i l i c on
Si lve rSodium
Stront iumTinTitan iumVanadium
Zinc

SD-1
1 ,400

13
210
770-

28
5 . 1

8,500
25
15

460
4,700

180
460

29
6 . 1
1102,500

73-
400

35
183234

280

SD-2
5 , 100

240
40

1 ,200-
160

60
9,200

110
180

28,000
53,000
2,000
2,200

170
92

2,000
13,000

150
42

540
230
260
110
140

32,000

SD-3
5,300

160
55

1 ,300-
100

55
6,200

240
120

18,000
30,000
1 ,600
2,000

110
68

1 ,700
9,400

89
29

410
110
320

80
13018 ,000

Blank*
5,600

29
5

130.
27

3 . 9
4,600

19
33
19

9,900
50

2,300
510
11
39

610
110-
320

17
18
37

130
56

NOTE: All values in ppm* Soil blank collected from Missour i Bottoms, St. Char l e s , MO.- Indicates below detect ion l im i t s .
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samp l i ng of 12 mon i tor i ng we l l s in add i t i on to the 1980 s o i 1/ s e d im e n t
sampl ing descr ibed above. Res i d en t i a l we l l s were a l so samplec to
determine ground water quality in the area. Locat ions of IEPA
monitoring wells and residential wel l samples are shown in
Figure 8-2. All IEPA wells were screened in the Henry Formation
sands, with screened interval elevations ranging between 366 and 402
feet Mean Sea Level. The hydraulic gradient in the vic in ity of CS-B
is very flat, with ground water flow general ly to the west toward the
Miss i s s i pp i R ive r .
•

Analyt ica l data for three sets of samples from the IEPA mon i tor ing
we l l s , corresponding to three sampl ing events in 1980 and 1981 , are
presented in Tables B-6, B-7, and B -8 . We l l G108 can be considered a
background wel l due to its locat ion upgradient from the known
disposal areas around CS-B . Organ i c contaminants were cons istent ly
found in We l l s 6107 and 6 1 12 . These wel l s are in downgradient
monitor ing posit ions for sites G and I respect ively. Certa in organic
contaminants were detected in We l l s 6102, 6109 and 6110 during the
init ial sample event, but these wel ls did not show any of the
organics in subsequent samples. Wel l 6102 is located immediately
west of the northern portion of CS-B, and near the southeast corner
of Site 6. Wel l 6109 is located approximately 150 feet west of the
former Waggoner surface impoundment (S i t e L). Wel l 6110 is located
downgradient of Site H. PCBs were detected at one time or another in
We l l s 6101, 6102, 6104, 6106, 6107, 6110, and 61 12 . Of these, only
6101 and 6102 showed PCBs in all three sets of samples.

Inorganic analyses of samples from the IEPA monitor ing we l l s indicate
several parameters at concentrations above background (6108) and
water quality standards. Standards for iron, manganese, and
phosphorus were exceeded in samples from the background we l l .
Barium, cadmium and lead were detected at concentrations exceeding
standards in one or more we l l ( s ) . In general , wel ls 6109, 61 10, and
6112 showed the most s ign if icant inorganic contamination. When
compared with data for other wells, 6109 contained very high
concentrations of arsenic, copper, nickel , and zinc. The pH for G109
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TABLE B-6: ANALYSIS Of GROUNMATER SAMPLES FROM THE IEPA MONITORING HELLS
(COLLECTED 10-23-80)

SAMPLE LOCATIONS
PARAMETERSAlkalinity

AoMMltaArsenicBarlu»
loron
CadDtuBCalclui
BOOChloride
ChroBti* (Total)
ChrmtuB ( *6)CopperCyanide
Muorlde
HardnessIronLeadMagnesiumManganeseMercury
NickelNitrate-Nitr i tepHPhenol IcsPhosphorusPotassliaiR . O . E .SelentuaStiverSodium
5.C.Sulfate
ZPCB (ppb)CMoropnenol (ppb)
Chlorobcniene (ppb)Dlchlorobeniene (ppbDlchlorophenol (ppb)
Cyclohexanone (ppb)Chloroanlllne (ppb)

ftlOl1C0.3
0.0231 .3O.S
0.0in

237
48

0.04
0.0
0.44
0.4SOI

51. 0
0. 10
0.09
S.I
0.0
0 . 10 . 1
6.60.0
2:9

10.66 SO
0.003
0.01

24
870
132

0.61 .0

-

G102~no ——
1 .0
0.023
0.8
0.4
0.0

210
160
103

0.02
0.0
0 . 13
0 . 7

884
30. 5
0 . 1S

90s:a
0.0
0.0.
6.. 11 . •"•

13.
12300.001

0.0
60T5TO ——434

0.4
1 .2

1200

-

G103~TS ———1 . 7
0.043
2 .9
O.S
0.03210

244
S8

0.09
0.0
1 . 1
0 . 7

549
86

0.26
79
172 ——0.0002
0.9
0 . 16.S0.0— 373 —

1 3 .4
76S0.004

0.2
40nroso ——230

6 .2

-

6104TUB ———
0.4
0.0492 .2
0.6
0.0

210
206

S2
0.04
0.0
0 .3 1
0 . 3

630
90
0 .2

72—— TT
0.0
0 . 1
0.4
6.6
O.OOS

—— 277 ——
1 2 . 3

790
0.01
0.0

29TOO ——
204

0 .3

-

G10S~271 ———
0.9
0.067
2 .0
0 .4
0.0

340
473

65
0 . 1 2
0.0
0 . 7 3
1 . 0

S2818
0.3 1

100—— 472 ——0.0
0.8
0.06.6
0.0— o —

22824
0.008
0.0

57
1040

296
3 . 7

-

fi!06-»7 ——
2.9
0. 16
0.6
O.S
0.0185US

109
0.01
0 .0
0.44
0 . 7

637
62

0.0
49

—— I79~
0.0
0 . 10 . 16 .5
0.065

—— I7B~7 . 7
10200.001

0.0
96TUB ——

2810. 1

-

G107"552 ———
O.S
0.043
2 . 1
O.S
0.0500

1070
1320.07

0.0
0.68
0 . 7

777
130 . 2 7

205— 978 ——0.0
0 . 3
0 . 16 .4
2 . 5

—— 974 ——
15 .2

1230
0.004
0.0

1410201
0.8

630
19

—?5 ———
890

G108 6109~375 ——— 287 ————
0 . 3 4 . S
0.008 0.055
0 . 3 0 . 2
0 .4 0 .4
0.0 0.0140 380298 275

79 69
0.0 0.0
0.0 0 .0
0.04 0 . 1 3
0 . 3 1 . 24% 1664
4 . 1 39.0
0.0 0.0

24 1000.98 4 .50.0001 0.00 .0 0 .5
1 1 0 . 0
6.6 6 .3
0.01 0 .45. 18 .72

1 3 . 7 1 4 . 9
704 2460

0.001 0.001
0.01 0.0

40 40960 2470103 1348
0.0 0. 1

19

120

G110TIB ——
1 . 2
0.053
O.S
O .S
l .S500

780
61

0.38
0.0
2 . 3
0.8279

340
7 . 3209
8 .0
0.0
1 . 9
0 . 4
6 . 7
0.015

IS
29

508
0.005
0.0

5372093
8.02 . 7

5 .9

Gill3020 . 1
0.0080 .2
0.5
0 .0

1 10
79
32
0.0
0 .0
0.04
0 .3

4195
0 .07

24
1 . 1
0 .0
0 .0
0 .5
7 .0
0 .0

.24
4 . 9

512
0.002
0.0224

490
104

0.0

-

6112199
l .S
0.019
O .S
5 .6
0.06?42"

162
363

0.01
0.0
1 . 2"0:0
0.51080

18
0 .44

82 .5
3 9 ~
0.0001
0 . 3
0 .0
6 . 4
0 .875.69

58
21X)

0.001
0 . 1 1

260
518

7. 8

100
65

3500

00I
CA*

NOTE: All results In pp* unless otherwise noted.
Blanks Indicate parameter not analyzed.- Indicates below detection Halts.



TABLE 8 -7 : ANALYSIS Of GftOUNDUAUH SAMPLES FROM THE IEPA MONITORING WELLS
(COLLECTED 1-28-81)

SAMPLE LOCATIONS
PARAMETERSAlkalinity

AWMNlll
Arsenic••rimBoron
CadBtuBCaiciu»
C.0 .0 .
ChlorideChrMlw (Tota l )Copper
CySldeHardnessIronLeadMaqncstuBManganeseMercuryNickelNitrate-Nitrite
P«Phenol 1 cs
Phosphorus1
Potasslu*Sclent*Silver
SodtuBSulfateZincPCI (ppb)Chlorobeniene (ppb)
Olchlorophenol (ppb]Chloroanlllne (ppb)

6101' 1*70.30.01S0.90.30.0220.045
200.02
0.59
0.00554

30.4
0 . 17

4S.2
3.0?
0.0
0. 1
0.0
7 .0
0.0
0.916 .4
0.002
0.0

13129
0.30.22

6102421
0.0
0.0161 .2
0.4
0.00371.9 ——

931280.02
0.79
0.00

1072
16.5
O.OB

78.0
3. 15
0.0
0 . 1
2 .5
7.0
0 .0
O.ftfl

12
0.002
0.0

63583
1 .2
3 .9

6103266
1 . 4
0.018
0.9
0.4
0.00

T76.3
5664
0.02
0.36
0.00490

20.8
0.00

46.3
3.07
0.0
0 .4
0 . 1
7 . 1
0 .00.41
8 .8
0.002
0.0

48
256

1 .8

G104520
0 .20.0020 . 30 . 7
0.00

"TITO ——
9

290.000 . 14
0.00717
1 .4
0.00

49. 1
—— TTT~

0.0
0 .0
O .S
7 . 2
0.0
0.06
6 .0
0.002
0.0

IS
26S

0 . 1
0 . 3

G105363
0 . 7
0.037
1 .8
0 .4
0.00

319T ——
143
590.03
0.43
0.01

764
60.8

0.07
73.6— no—
0.0
0.2
0.0
7 .0
0.0
3 .6

13
0.003
0.0

SO
468

1 .5

G106556
3 . 3
0 . 1 1
1 .0
0.5
0.00225.52121560.00
0.290.00617

67 .5
0.0049. 1

—— TT3~
0.0
0.0
0.0
6 .9
1 .46
2 . 1
6 . 2
0.002
0.094

143
0.1

61076211 .0
0.021
3 . 2
0.5
0.001 169.5635

2010.09
0.97
0.00

960
172

0.32
288.1— rw~

0.00 .5
0.2
6 .9
O.S

10
20
0.01 1
0 .0

60
276

1 .5
0.4
6 .3

560
90

G108448
0.0
0.004O.S
0 .2
0.00205.58760.00
0.000.00

564
0 .3
0.00

34.3
0.34
0.00.0
3 .5
7 . 1
0 .01
0 .03

16
0.004
0.0

30
86
0.0

G109IB
17

7 . 5
0.2
0.80 . 1 4466.713 15

320.04
94. 1

0.002144
198

0.00
184.4

8.30
0.0004

176
0.3
4 . 1
1 .86
3 .7

18
0.006
0.0

373371
10.1

G I 10308
0 .2
0.013
1 .00 .2
0.00169.437

36
0.02
0 . 1 1
0.00447

19 . 1
0.00

43 .50.77
0.00 .918
6 .9
0.02
1 .0
7 . 5
0 .0 16
0 .0

13
57

2.0

Gi l l394
0. 1
0 .0 140 . 7
0.6
0.001B 1 .4

2818
0.02
0.04
0.00

530
10. 1
0.00

37 .9
1 .76
0.0
0.0
O.S
7 . 0
0 .0 15
0.514 . 2
0.002
0.0

14
153

0.1

6112619
0.50.02)
0 .50.9
0.00198. 3

47
210

0.00
0.28
0.01

486
18.9
0.00

54.0
2.780.00.0
0.0
6 . 9
O.OS

~7T5T20
0 .0
0 .0

18
212

2 .8
2 . S
2 . 1

CD
I

NOTE: All results In pp* unless otherwise noted.
Blanks Indicate parameter not analyied.- Indicates below detection Units .



TABLE B-8: ANALYSIS OF GttOONIMAftH SAMPLES tHOH THE IEPA MONITORING MILLS
(COLLECTED 3- 10-81 - 3 - 1 1 -8 1 )

SAMPLE LOCATIONS
PARAMETERSMkellnUy

ArsenicBariumBoronCadmium
CalciumBOOChlorideChromium (Total)Copper
CyMldeHardnessIron
LeadMagnesiumManganeseMercuryNtckelNitrate-NitritepHPhenol IcsPhosphorusPotassiumSeleniumSilverSod tunSulfaleZinc
PCB(ppb)

6101w0.2
0.0010.00.20.015410

16
0.0
0.04
0.0

542
0 . 3
0.034.2
7.0
0.0
0.0
6.90.0
0.0
4.00.0
0.01
11HIO.I0.13

£102w0.0
0.00.7
0.4
0.01

33324
124

0.0
0.06
0.0

1062
0.3
0.0

7 7 . 9Z.M
0.3
1 . 1
6 .6
0.0
O.H10.8
0.00.02

64—fn —0.8
0.46

C103
3111 .4

0.003
0.1
0 .3
0.01

161
47
46

0.0
0.08
0.0

620
1 .6
0.0

4 1 .9
3.51
1 . 1
0.0
6.80.005
0.0)

10.4
0.001
0.0

6S.6T71 ———
2.B

61045U
0.0
0.001
0.20 . 7
0.0

205
9

28
0.01
0.02
0.01

839
0.0
0.0

56.8
' 0.61

0.0
2 . 3
6 .90.0
0 0 2
5.9
0.003
0.0

1 7 . 4~T01 ———0. 10. 1

61053930.4
0 .013
0.2
0 .3
0.0

218
2357
0.0
0.02
0.0

796
9.4
0.0

472.32
0 .2
0.0
6.80.0
0.18 .9
0.0
0.02

5 1 . 24£C
0.3

6106594
3 .0
0.08S
0 .3
0 .5
0.0

175
146
150

0.0
0.01
0.0

675
4 .9
0.06

44 .8
1.6?
0.0
0.0
6 . 7
0.0
1 .55 . 7
0.0
0.01

92.61460. 12 .4

6107(57
0.2
0.004
0.1
0.5
0.011B6

47
235

0.0
0.01
0.01096
2 .4
0.0

44.8
2.12
0.0002
0.0
0.0
6 .7
1 . 7
0.03
2.8
0.0
0.01

39.2313O. I
0 .37

61084(4
0.0
0.001
0.2
0 .2
0.0

148
12
51
0.0
0.03
0.0

479
0.0
0.0

2 2 . 3
0.23
0. 10.3
7 .0
0. 1
0.02

18 .2
0.001
0.0

25 .255
0 .3

6109
SB
15

3 . 9
0. 1
0 .5
0.07

431
930

24
0.01

67
0.0

1651
1 .4
0.0

138£ .2?
0.0003123
0 .3
4 . 6
1 .4
2 .2
6 .4
0.003
0.0

12 . 1
2(296 .3

G1 10"33T
0.0
0.001
0 . 1
0 . 11 . 1

121
10
27
0.0
0.02
0.0

424
0.0
0.0

2 8 . 7
0.14
1 . 215
6 .6
0.0
0.01
6 .3
0.018
0.01

14 .2
(11 .8
0.9

61 1 1
0 . 1
0.001
0. 1
0 .4
0.0164
9

16
0.0
0.07
0.0

485
0.2
0.07

31 .8
1.02
0.02 . 7
6 .8
0.0
0.01
2 .9
0.001
0.01

15 .5147
0. 1

61 12400
0 . 7
0.00
0.0
3 . 4
0 . 1 7

207
52

133
0.0
0.48
0.0

789
0.5
0.0

72
2.1
0.4
0.2
6 .6
0.000.03

40.2
0.0
0.01

96.6544
1 1 . 8
2 .0

CDI

NOTE: All results In pp» unless otherwise noted.
Blanks Indicate parameter not analyzed.- Indtctes belon detection limits.



was 6 . 3 , 4 . 1 , and 4.6 dur ing t h e three s amp l i n g even t s . Th i s
i nd i ca te s an un ident i f i ed source was r e l e a s i ng ac id to the
groundwater. Other we l l s wh ich exh i b i t ed s i g n i f i c a n t inorgan ic
contamination include G102, 6103, G105, and G106, al l of which are
located adjacent to CS-B along the west s ide . The data indicates
non-uniform ground water contaminat ion in the area, l ike ly resu l t i ng
from a variety of pollutional sources.

Private wells In the area have been periodical ly sampled by the IEPA
and the USEPA. These wel l s are no longer used for potable water, but
they are used for watering lawns and gardens. Locat ions of private
wel l samples in the Dead Creek area are shown in Figure B-2 . IEPA
sampled f ive res ident ia l wel l s and col lected one basement seepage
sample near Creek Sectors B and C. Analytical data for these samples
are presented in Tab le B-9. G504, located east of CS-B on Judith
Lane, exceeded the standard for copper. The wel ls all showed water
qual i ty s imi lar to that found in IEPA monitor ing wel l G108,
i nd i cat ive of background condit ions in the area. The basement
seepage sample was col lected from a res idence on Walnut Street , just
east of Si te M. Analys is of this sample ind icated higher levels of
bar ium and copper, when compared with the pr ivate wel l samples. The
seepage sample ( x301 ) also showed a measurable level of chlordane,
which was l ike ly due to the appl icat ion of commercial pest i c ides .

In March, 1982 the USEPA collected ground water samples from four
private wel ls (SOI , S02, S03, and S06) and two IEPA moni tor ing we l l s
(S04 and SOS ) . Ground water samples S04 and SOS correspond to IEPA
mon i tor ing wel ls 6102 and 6101 respectively. In add i t ion , so i l
samples (S07 S10, Sll) were collected from three gardens where well
water 1s used for watering. Soi l Samples S07, S010, and SOU were
collected from gardens at the locations of ground water samples SOI,
S02, and S03 respectively (see Figure B-2 for approximate sample
l o cat ions ) . Hater and soil blank samples, R09 and R12 respect ively,
were also col lected and analyzed. Analyt ical data for these samples
are presented in Tables B-10 and B-l l .
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TABLE 8-9: ANALYSIS OF RESIDENTIAL WELL AND
SEEPAGE SAMPLES COLLECTED BY IEPA

SAMPLE DATES AND LOCATIONS

PARAMETERSArsenicBarium
BoronCadmiumChromiumCopper
IronLeadMagnesiumManganeseMercury
NickelPhosphorusPotass ium
Si TverSodium
ZincPCBsChlordane (ppb)

9/16/80G5010.0080 . 20 .28

0.02
4 . 6

33
1 .02

6 .6
21
0.85

9/16/80
G5020.004
0 . 16
0 . 2 7

19
39

1 .26

5 . 7
24

9/16/80
G5030.001
0 .39
0 .25

1 7 . 7
36

0 .79

4 . 5
12
0. 18

9/23/80
G504
0.05
0 .58

0.06
0 . 7 3

30
0 .65
0.0001
0.020.02
6

26
0.8

6/8/83£5050.010 .4
0 . 4

0.01
26
35 .3
1 . 3

0.62
6 .2

1 5 .2

1 /5/33T3UTO . C 1 7
1 . 10 . 3

0 . 0 3
31
0.*^54
1 . 4 9
0. 1
1 .2
6 . 4

19
0 . 7
0 . 1 3

NOTE: All results in ppm unless otherwise notedBlanks indicate below detection limit- Indicates parameter not analyzedSample x301 was collected from basement seepage

B-17



TABLE B-10: ANALYSIS OF IDENT IF IED ORGANICS IN GROUND HATER
AND SOIL SAMPLES IN THE V IC IN ITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

SAMPLE LOCATION

PARAMETERSbts(2-ethylhexyl) phthalate
di-n-butyl phthalatediethyl phthalate3,4 benzof luoranthenebenzo(k) f luoranthene
butyl benzyl phthalatemethylene chloride1,2-dlchlorobenzene1,4-dlchlorobenzene
chlorobenzeneheptachlor
beta-BHCgamma-BHC
alpha-BHCaldrlndie ldr inchlordaneheptachlorepoxlde•deHa-BHCf luoranthenebenzo(a) anthracene
anthracene
pyrene
Chrysene

Ground
SOI S02 S03 S0464 62a a a a

a a a a
aa

16 16 2300 3100aaaO.l l b
O. lSb0.16b
0 . 17 b

Water
SOS S06 R09

19 a11 a
a

990 2000 19

a
0. 146
0.3b 4.04b0.25b
0. 186 0.25b

1 .46b0.95b
a
a
aa

Soi l
S07 SOlfi SOU R012a 0 .44a a

1 0.1 0 .75

0 .0 12 0.0046
O. l lb

a
a
a
a 0.02b

CD
I
oo

NOTE: All results in ppbBlanks indicate below detection l imit
a - Compound detected at value below specified contract detection l imit

(compound identified as present, but not quantified)
b- value not confirmed by GCMSSamples R09 and R012 are water and soi l blanks, respectively



TABLE B-ll : INORGANIC ANALYSIS OF GROUND MATER AND
SOIL SAMPLES IN THE V IC IN ITY OF CREEK SECTOR B
(COLLECTED BY USEPA 3-3-82)

SAMPLE LOCATIONS

COi

PARAMETERS
Attaint*
AntlwMty
Arsenic
Bar It*Beryl HIMBoronCad-1 u>
ChroalifiCobaltCopper
Iron
LeadManganeseMercuryMercury*NickelSelentuBSliver
flulll*Ttn
Vanadltn
line

SOI

11

10,500
4.?
12
6265

6S.OOO
570

1.600
0. 1

io;.ooo

S02100

11.0001 H
70

31.000
97

1. 100
0.4

109.000

GROUND
5(53
390

8.00031
82

38.000
74

1,500
0.4

40.000

HATER -
$04

29

1.800
5 . 5

96
28.000

9
~T.TWT

0.2

1,900

In PPB
SOS940

140

530
11

4(0
0.1

260

S061 .200 —————

1102.fl

250
10
80

3&0

SO 7
750
1 . 3
80

l .OC2 .2
16

340
(«5)
1?0

6 .5

96

SOIL IN
S010
(00
1 . 0
80

I. £4

24
360

(20)
«6

s . s

7 7

PPM
SOU K012

430

80

0.?9
3.2

13
240

(25 »
13*

4

2
130

MOTE: Blanks Indicate below detection Mutts
——— ( ) - Results did not Meet USEPA Qu*Hty Control crlterl* - Data unreliable

• Duplicate analysts performed by USEPA central region*! laboratory
Saaples R09 and R012 are Hater and soil blanks, respectively



Quant i f i ed leve l s of b i s- (2-ethy lhexy l ) phtha la te were found in we l l s
SOI, $02, and $05. In addit ion, seven compounds from the pest -. ide
fraction were detected in We l l s $04, $05 ( I EPA we l l s ) , and $06.
DiethyT phthalate, butyl benzylphthalate, and methylene ch lor ide were
detected in the water blank, indicating that values of these
parameters found in other samples should be disregarded. Methylene
ch lor ide was used to decontaminate sampl ing equipment, and
concentrations of this parameter in all samples should not be
considered ind icat ive of aquifer cond i t ions . Hater qual ity standards
for lead and cadmium were exceeded in one or more we l l s .

The soil samples showed trace levels of chlordane and die ldrin.
It could not be determined if levels of pest ic ides found in the
gardens soi ls were attributable to the use of well water or applica-
t ion of commercial pesticide products to the gardens. Phthalates ,
methylene chloride, chrysene, and chromium were detected in the soil
b lank ( R0 12 ) , and these compounds should be disregarded in other
samples.

In September and October, 1980 IEPA conducted prel iminary air
monitoring in CS-B. The survey included use of detector tubes
(Drager) for halogenated hydrocarbons, and co l l ec t ion of air samples
in charcoal tubes with subsequent laboratory analys i s . The detector
tubes showed posit ive readings for hydrocarbons in the northern
portion of CS-B, adjacent to the former Waggoner Bu i l d i n g . Results
were not quantified, and negative readings were observed in all other
areas surveyed. Air samples were collected from two locations in
CS-B using charcoal tubes and sampling pumps. Two samples were
collected from each location in order to monitor condit ions for
undisturbed and disturbed soi l . Samples from the first locat ion, 40
yards south of Queeny Avenue, showed no pos i t ive readings for
volat i le organic compounds (VOCs ) for disturbed or undisturbed soi l
cond i t ions . Xylene was detected for disturbed and undisturbed soil
conditions at the second sampling location, which was 60 yards north
of Judith Lane, adjacent to Site H. All samples were extracted and
analyzed at lEPAs Springfield Laboratory.
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A USEPA F i e l d I nve s t i ga t i on Team ( F I T ) contractor a l so performed an
air monitoring survey in the creek bed in March, 1982. This su-vey
involved the use of an organic vapor analyzer (OVA) , an HNU
photolonlzer, and Drager detector tubes for phosgene gas . Resu l t s
ind icated that a smal l , but measurable , concentrat ion of organic
vapors were present in the breath ing zone (5 feet above ground
surface) , with concentrat ions increas ing c loser to the creek bed. In
the breathing zone, the OVA showed readings up to 0.5 ppm above
background, and the HNU readings were as high as 9 ppm above
background. The survey crew also observed a 3-inch effluent pipel ine
adjacent to the former Waggoner Bu i l d i ng which was d ischarg ing a
smal l stream of oi ly l iqu id . OVA and HNU readings were taken
approximately 6 inches from the surface where this l iqu id had pooled.
The OVA showed concentrat ions up to 350 ppm, and the HNU showed
concentrations ranging from 400 to 900 ppm in this area. Phosgene
gas was not detected in any area using the Drager tubes.

HRS scores have been calculated on two separate occasions for Dead
Creek. The creek was first scored in July, 1982, by Ecology &
Environment, Inc . , with a final migrat ion score of 18 .48 . The s i te
was again scored in March, 1985 by IEPA in an attempt to increase the
previous score. lEPAs assessment led to a final score of 2 9 . 2 3 ,
however, this score has not been f inal ized by USEPA. Route scores
for the 1982 assessment were as fol lows: ground water 4 .24 , surface
water 7 .55 , and air 30 .77 . Corresponding route scores in the 1985
assessment were 5 .65 , 10 .07, and 49 .23 . Observed releases were used
for all route scores in both the 1982 and the 1985 scoring packages.
The only difference in the assessments was in the value assigned for
waste quantity in the three routes. The 1982 package l isted waste
quantity as unknown (ass igned value - 0), while IEPA calculated an
approximate volume of waste based on sample results and visual
observations.

A s ignif icant amount of data has been developed showing a wide range
of contaminants in and around CS-B . Review of ex is t ing fi le data
indicates numerous poss ib le sources of contamination in the area.
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Pr io r to b lock i ng the culvert at Queeny Avenue, Cerro Copper and
Monsanto Chemical reportedly d ischarged process wastes d irect ly into
the crttk. According to past IEPA inspect ion reports the former
Waggoner Company, an industr ia l waste hau l ing operation, discharged
wash waters from truck cleaning act iv it ies direct ly to CS-B . After
IEPA order Waggoner to cease this pract ice, an unl ined surface
impoundment was apparently used for d i sposa l of wash water. In the
1940s and 1950s s ites H and I were used for disposal of various
industr ia l wastes . These s ites were actual ly a single, large
disposa l area prior to the construction of Queeny Avenue 1n the late
1940s . In the 1950s, the Midwest Rubber Company, located west of
State Route 50 and south of Queeny Avenue, had an effluent p ipe l ine
which ran from their plant location to the northern portion of CS-B .
Midwest Rubber Co. reportedly discharged process wastes, inc luding
o i l s and cool ing water, to the creek. Site G is a surface/subsurface
disposal area with corroded drums and other wastes exposed on the
surface. Surface drainage for at least a portion of this s i te is
directed to CS-8 .

Data Assessment and Recommendations

The scope of f ie ld invest igat ion work for CS-B during the Dead Creek
Project inc ludes co l lect ing three surface water samples from the
Creek in Sector B. This sampling program should be suff ic ient to
character ize the water currently in the creek. Soi l gas and ambient
air monitoring wi l l also be done in and around CS -B .

Although a great deal of data is avai lab le for CS-B, most of the data
is 4-6 years old. Because of the dynamic nature of the creek and
dispostl activit ies 1n the area, ex i s t i ng cond i t ions may not be
accurately characterized by historical sampl ing data. Feas ib i l i ty
study activit ies for CS-B could be accomplished using ex i s t ing data
and applying assumptions concerning chemical prof i l e s (contaminant
d i s t r ibut ion) . However, to properly accompl ish the feas ib i l i ty study
act iv i t ies , a current chemical depth profi le of the creek bed should
be developed. This would consist of co l l ect ing
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sediment and subsurface so i l samples from several l o ca t i on s in the
creek bed and along the banks . The hydrology of the area has not
been well-defined and should be addressed further. It has not been
established whether the ground water discharges to Dead Creek or the
creek acts as a recharge conduit for the Henry Formation aquifer. If
d i scharge to the creek is occurr ing, the subsurface disposal areas
(S i te s H and I in particular) may be major contributors to the
contamination of the creek.

Accord ing ly , ex i s t i ng IEPA mon i tor ing wel ls on both s ides of the
creek should be redeveloped to a l l ow for accurate water level
measurements. This, in conjunction with detailed surveying of the
creek bed and water levels in the creek, would al low adequate
assessment of the hydrology in the area. This would be best
accomplished us ing cont inuous-recording water level instrumentat ion,
and should be continued over a period of time sufficient to address
seasonal fluctuations. In addit ion, records of industries in the
area should be thoroughly reviewed to establ ish a profile of possible
releases from each source.
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SECTORS C THROUGH F - DEAD CREEK

Site Description

Creek Sectors C through F include the ent ire length of Dead Creek
south of Judith Lane. This portion of the creek flows south-southwest
through the V i l l a g e of Cahokia prior to d i scharge into the Pra i r i e
OuPont floodway. The floodway subsequently discharges into the
Cahok i a Chute of the Mis s i s s i pp i River . The creek is somewhat wider
through these sectors than in sectors A and 8, and is not as heav i ly
vegetated as Sector B. Creek Sectors C through F are del ineated as
fo l l ows : CS-C- Judith Lane to Cahok ia Street , CS-0 - Cahok i a Street
to Jerome Street , CS-E - Jerome Street to the intersect ion of State
Route 3 and State Route 157, CS-F - intersect ion (as above) to the
d ischarge point in the old Prair ie OuPont Creek .

Site History and Previous Investigations

There are no known discharges to Dead Creek south of Jud i th Lane,
although several apparent discharge pipes have been observed dur ing
prel iminary reconnaissance. Site N of the Dead Creek Project is
located immediately east of the creek in the southern portion of
CS-C . Land use in the vicinity of Sectors C through F is res i-
dent ia l/commercia l for the most part. The creek flows underground
through a culvert in the southern part of CS-E near Parks Co l l e g e .
Although the Culvert under Judith Lane has reportedly been blocked,
f low emanating from the culvert has been observed on several
occasions.

IEPA collected five sediment and two surface water samples from creek
Sectors C through F as part of their Pre l iminary Hydrogeological
Study conducted in 1980. Locations of these samples are shown in
Figure C-l, and analytical data is presented in Table C-l . The water
samples showed very little evidence of contaminat ion, although
concentrat ions of copper exceeded the l EPA ' s water qual ity
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I I R E S I D E N T I A L AREA

F IGURE C- 1
IEFA SAMPL ING L O C A T I O N S C R E E K S E C T O R S C T H R O U G H F
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TABLE C- l : ANALYSIS OF SURFACE WATER AND SEDIMENT
SAMPLES FROM CREEK SECTORS C THROUGH F
(COLLECTED BY IEPA 9-25-80)

SAMPLE LOCATIONS

PARAMETERSAluminum
ArsenicBarium
Beryl i urn
BoronCadmiumCalcium
Chromium
Cobalt
Copper
Iron
LeadMagnesium
Manganese
Mercury
NickelPhosphorusPotass ium
Si lver
SodiumStrontiumVanadium
ZincPCB

5301
0.008
0. 12
0.06

0.26
0.66
3
0.03
0.05
0 . 19
6 .6
3
0.08
0.24

Water
5302

0.006
0.08
0.04

0.01
0.04
0 .87
2
0 . 1 2
0.01
0 .2
3 .3
3
0 .07

xlOl
12,000

26
1,300

24,000
400

4015,000
57,000

800
7,100

600
1 . 2
2,000
2,400

800
100

12,000
0. 12

Sediment
x!02

4,700
3

76
505,300
50
32

17,200
110,000

1 ,300
2.OOO

170
2,300
6,200

90045
1 , 100

14050
21,000
0 . 12

x!03

210

8210,000
60

6320
11,000

260
10,000

210
45

720
1,400

10
100
210

22
900
2 .8

x!04

390
2
31

16.000
50

8
1,800

19,000
2505.100
160
600

1,200
2,100

190
47
31

5.600
2

x!05

475

2
13,000

9
360

18,000
753,300

200

4,200
1,400

125
43
35

780

NOTE: All results in ppm.
Blanks indicate parameter not analyzed.
- Indicates below detection l imits .



standard in both samples . Thi s was the only parameter in either
sample which exceeded the s tandard s .

The sediment samples conta ined re lat ive ly h igh concentra t ions of
cadmium, chromium, copper, lead, nickel , and z inc . Concentrat ions of
these parameters were several times higher than those found in the
background soi l sample in the IEPA study (sample x!21; see Creek
Sector B, Table 8 -3 ) . Arsen ic was also detected in sample xlOl, but
was not analyzed for in the other downstream samples. The highest
concentrat ions of aluminum ( 12 ,000 ppm) and boron (76 ppm) in the
IEPA study were found in downstream sediment samples xlOl and x!02,
respect ive ly. PCB was the only organic compound detected in the
downstream sediment samples, with the highest concentration ( 2 . 8 ppm)
found in x !03. Sample x!05 was the only downstream sample that did
not contain PCBs . These results il lustrate the uneven distr ibut ion
of contaminants w i th in Dead Creek. Wh i l e some contaminants in
Sectors C through F are lower than in CS-B, barium, cadmium,
chromium, lead, and nicke l were detected in comparable or higher
concentrations than sediments in upstream samples. This could be
attr ibutable to the mechanical properties of stream flow, such as
gradient, channel dimensions, and flow velocity, or to the existence
of unknown contaminant sources located in downstream areas.

Data Assessment and Recommendations

The scope of work for these sectors of the creek dur ing the Dead
Creek project includes collecting the fol lowing samples: CS-C, 2
surface water, 2 sediment; CS-D , 1 surface water, 2 sediment; CS-E , 3
surface water, 10 sediment; and CS-F , 4 surface water, 10 sediment.
The sampling in CS-F wi l l be postponed, pending review of data from
the other creek sectors. A soil gas survey and ambient air
monitoring wil l a lso be conducted in and around Creek Sectors C
through E.

For Creek Sectors C through F, waste characterization for the
feas ib i l i ty study act iv i t i e s could be completed with sampling as

C-4



proposed prov i ded as sumpt ions regard ing chemica l p ro f i l e s are made .
However, in order to accurate ly e s t ima t e waste quan t i t i e s and def ine
to what depth contaminat ion has occurred, a more de ta i l e d s amp l i n g
program is necessary. This would inc lude deve lop ing a depth prof i l e
of chemical const i tuents in the creek bed. Cores should be taken
from upstream and downstream locat ions , with add i t iona l samp l i ng at
po int sources as necessary.
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APPENDIX B

BORING LOGS AND MONITORING WELL DATA



Pro j e c t Name Pod Creek^
Pro jec t No. IL 1 140
Date Prepared i~lt-tl______
Prepared by »•»!• Phi Hips
D«pth ( f t ) Description

10-

DARK BROWN AND GRAY
CLAYEY SILT

BROWN SILT

TAN VERY FINE SAND

i I E P A well r ep l i c ed i
Bor ing/Wel l No. EE-O101________
Locit ion Site g_______________
Owner IEPA
Top o f Inner Cas ing E lev . 4 1 2 . 3 5
Dri l l i ng Pir » fe» drilling________
Dri l ler Jerry Hamaon___ _ _ _ _ _ _ _
Sta r t 4 Complet ion Dates 2 / 2 5 , 2 / 2 5 / 8 7
Type of *ig Mobile 8-81__________
Method of Drilling 3 i/4* I .D .

hollow ste» «ugers
HKLL OKTA

Hole Di«». ( in.
Bor ing Depth 23 ft .

2 in.Cas ing and Screen Diasi ___
Screen Interval II - 23 ft.
Screen Type stainless steel 0 . 0 1 ' s lot
Stickup 2 . 5 1 ft._________________well Type •onitorinq____________
Well Construction:

f i l ter Pack 2 2 . 5 - 14 ft.______
Seal 14 - 12 ft.___________
Grout 12 ft . to surface
Lock No. 21 14

TZST DAT*

Stat ic Water Elev. 3 * 8 . 1 6 Date 1-26-17
Stat ic Water Elev. 3 M . 2 2 Date S-ll-i"?
Slug Test Yes I Ho____
Test Date 5- 12- 17
Hydraulic Conductivity 1.1 x 10 cm/sec
Other pM « 7.0

Cond. • 1600 usibos Temp.. • si* r
Cloudy, yellowish

Staples Taken
No. of Sasiples ___
Types of Saaples groundxater

Yes X
1 round

No

Date Sampled
Samplers E

1 - 17-17

Samples Analysed for HSL compounds

Split Samples
Recipient __

Tes No X

Comments



Sit* Dead Creek Slte-<; Boring/Well Bo. Well >Et-G101_______
ICPA replacement well

Sample Depth Blew Cooat Description

Straight drill bor ing .

Strat igraph i c sequence descr ipt ion taken from ItPX report (Apr i l 1 9 1 1 1
log for Monitor ing well G-101 bor ing no. B-l ( 10 - t - IO ) .

0 - 7 . 5 ' Dark brown and gray clayey SILT. Trace at natural o r gan i c ] .

7 . 5 - 1 0 ' Brown aicaceous SILT.
Mater level f 9 . 5 ' .

10 - 15 ' Tan very fine gra in SAND. Arenit ic ; moderately sorted to
rounded. Contains ferro-aagnes ian Binera l s .

1 5 - 3 2 ' Tan fine to coarse gra in SAND. Arkos i e , Moderate ly rounded,
poorly sorted , contains ferro-aagnes ian Minerals with soste «ediu» grave l .

E . O . B . t 23 f t . ( f o r replacement well tCCOlO l )



Pro j e c t Ha»e Dead Creek
Pro j e c t Wo . XL 1 1 40
Date Prepared 3-3<-«7

by levin Phillip'T
D«pth I ft) Descript ion

BROWN
FINE SAND

BROWN SILT

BROWN
FINE SAND

Boring/Well No .
Locat ion S i t e
Owner IEPA

l IEPA well rep laced)
EC-0 102

Top of Inner Cas ing elev. 4 0 9 . 1 0
Dri l l ing flr» foi drilling________
Dri l ler Jerry Haaaren___________
Start t Coapietion Date i 2/26. 2/26/17
Type of Rio, Mobile B-tl__________
Method of Drill ing 3 1/4" I . D .

hollow stea augers
MILL DATA

I ia.Hole Oiaa.
Boring Depth 21. S ft7

2 in.Caainq and Screen Dia«. _______
Screen Interval U.S - 2 1 . 5 f t .
Screen Type itainlet* steel 0 . 0 1 * dot
Stickup 1 . 2 2 f t .
Well Type •enitorino,____________
Well Construct ion :

f i lter Pack 22 - 13 ft . natural
Seal 13 - 11 ft._____________
Grout 11 ft. to surface
Lock Re. 2 134

TUT DATA
Static Water Clev . 3 9 7 . 3 7 Date 3-2t-«7
Static Water llev. 39 1 . 57 Date S-ll-17
Slug Test Tes X Ho____
Test Date 5-U-»7______________
Hydraulic Conductivity 1.4 i 10 ea/sec

( . 1Other pH
Cond. • 1000 uahes Teap.
Clear to yellowish_____

Saaples Taken Tes X Ho
Ho. of Saaples 1 r o u n d _ _ _ _
Types of Saaples groundwater

Date Saapled 3-24-J7
Saaplers t i l
Staple* Analysed for H3L eoapeunds

Split Staples
Recipient __

Tes Ho

Cos ents

ICPA well



Sit* Dead Cr* * kJ i t * - < ! Boring/Well Bo. W*ll I t t -C102
(r *p lac »B) *nt w
IEPA G- 102 )

for

SaBt>l* Depth Blow Couat

3.5 - 5

8 .5 - 10

1 3 . 5 - 15

11. 5 - 20

2-3-5

2-2-4

2-3-5

1 -2 -4

0-5 Loos*

Loot* brown

Loo** brown
W*t .

brown tilty

sandy SILT.

fin* grain

fin* grain

SOB* fin*

SAND. Wall

Description

SAND. Trac* to littl* s i l t . H o x i C .

grain sand. Vary sjelst.

sorted and roundad te *ub-round*d.

1 1 . 5 - 19 Gray tilty fin* grim SAND. w*t .
1 9 . - 1 9 - 1 0 -
1 9 - 1 0 - - 2 0 '
2 0 - 2 1 . 5 "

E . O . B . 9 21

- Gray v*ry
- Gray v*ry
- Gray fin*

. 5 '

sandy SILT.
ulty fin*

w*t.
grain SAND. M*t .

, coars * grain sand ( from ICPA log ) .



Dead Creek
XL

Pro j e c t NIB*
Pro j e c t Be. _ _ _________
Date Prepared 2-2«-«7
Prepared by Kevin Phillipi
Depth ( f t ) Description

BROWN
FINC
8ANO

2O-

23-

Boring/Well No
Location S i t e a
Owner ICPA

IEPA wel l rep laced )
CE-0103

Top of Inner Cas ing K i ev . 401.74_ _ _
Dri l l i ng rim fo» drilling________
Dr i l l e r Jerry Hasten_____________

t Completion Date* 2/26, 2/26/17Start
Type of Rig Mobile B-«l
Method of Dri l l ing 3 3/4' 1 . 0 .

hollow stesi augeri
DAT*

I in.Hole Dim. _____
Boring Depth 2 3 . S f t .
Casing and Screen Dia». 2 in.
Screen Interval 1 6 . 5 - 2 1 . 8 f ~
Screen Type atainleaa iteel 0 . 0 1 " alot
Stickup 1 .0 1 ft.________________
well Type aonitoring____________
Well Conitruct ion:

fi lter Pick 22 - 14 ft . Natural
Seal 14 - 1 1 . S ft.____________
Orout 1 1 . 5 ft . to surface
Lock Re. 2 1 3 4

TEST DAIA

Static Water Hev. 3 9 7 . 4 3 Date 3-26- 17
Static Water Blev . 3 9 1 . 5 7 Date 5-1 1-J7
Slug Test Tei____ No X
Test D«te _____________________
Hydraulic Conductivity
Other pH • 5.2________________

Cond. - 1200 uahos Temp. - 5 6 *
Cloudy, yellowish___________

Sasiplei Taken
No. of Saoples __^___^_^____
Types of Sistplei greundviter

Yei »
1 round

No

Dite Stapled
Samplers l i t

3- 17- 17
Saaples Analysed for HSL eeapounds

Split Saaples
Recipient __

Yea No

Cosuaenti



Sit* Dead Cre*fc *ite-q Boring/Well Bo. Well * EE - g l03

Sample Depth How Cooat Description

8 .5 - 10

1 3 . 5 - 15

1 8 . 5 - 20

22 - 2 3 . 5

7-9-10

5- 17 - 12

1-2-3

5-9-9

Straight drill t o 8 . 5 ' .

Stret igraph i c sequence based on auger cutt ings.

0- 10 rira brown v«ry tilty fin* grain SAND. SOB* lilt. Sand ii w.ll
sorted and rounded to iub-round*d. Hoist .

firm brown fin* grain SAND. W*ll sor t ed . Sea* black sta ined s t r i ng e r )
throughout . Wet . Slight cheaical odor .

Loose brown fin* gra in SAND. Well sorted and rounded. Trace of natura l
organic layers and wood part i c l e s . w*t .

First brown fin* grain SAND. Trace of aediusi grain sand and i»all
grave l .

C . O . B . t 2 3 . 5 - .



Dead Creek
IL 3 1 4 0

Pro j e c t !••••
Pro jec t Ho.
Date Prepared 2-25-17_____
Prepared by levin Phtllxpi
Depth I ft) Descr ipt ion

EE-G104

1O —

IS —

20-

23-

LIQHT TAN
8ANOY SILT

UIQHT TAN
SILTY SAND

TAN FINE - MED SAND

GRAY CLAY

TAN AND SHOWN
FINE -

SANO

Bor ing/Wel l No. _
Location Site a
Owner

i I tPA veU
EZ-G104

r ep l a c ed )

IEFA
Top o f Inner Cauno, K i e v . 408 .96
Drill ing fir» Ton drilling_______
Dr i l l e r Jer ry H«m»on
Start I Co»plet lon Date! 2/25 ,
Type of Riq Mobile B-tU
Method of Drillinq 3 3/4" I . D .

hol low «te- auqera
•KU. DATA

Hole Dia» . I in.
Borinq Depth 24 ft.
Casing end Screen Diaa. 2 in.
Screen Interval It - 24 ft.
Screen Type itainleti tteel 0 . 0 1 " ilot
Stiekup 1.09 ft.___________________
we 11 Type •onitorinq
Well Construction:

Fi l ter Pack 24 - 17 ft._________
Seal 17 - 15 ft._________________
Grout IS ft. to lurface
Lock No. 2 1 3 4

TEST MX*

Static Water «le». » " > .Q1 Date 3-26-17
Static Water I lev. 3 9 1 . 2 4 Date S-ll-l?'
Slug Te»t Tea____ Ho «
Teat Date _____________________
Hydraulic Conductivity ___________
other ____pH • < . S____________Cond 1000 UBho» Te«p. • 54' f

NoSaa^ilea Taken
Ho. of Saatplea
Typea of Saaplea aroundwater

Yea »
1 round

Date Sampled
Saaiplera E

J-17-17
Saaiplea Analyied for HSL co-pound*.

Split Saaplea
Recipient ___

Yea No X

Col enta
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Pro j e c t Naate Dead Creek
Projec t No. IL 3 1 4 0
Date Prepared 3-i-f?
Prepared by Ke*i« Phillip*
Depth I ft I Descr ipt ion

EE-G108

10-

15-

20-

FILL

BROWN AND
BLACK SILT

Boring/Wel l No. _
Location Sit * a
Owner IEPA

IEPA wel l [ • p l a c i d !
EE -0 10S

Top of Inner Cuing Elev . 4 0 7 . 21
Dri l l ing f i r m Tot drilling________
Dr i l l er Jerry Haaaen_____________

l Completion Date* 3/2/ »7 ,3/2/87Start
Type of Rig Mobile B-S1
Method of Dri l l ing 3 3/4" 1 . 0 .
hello* ateai augera

MBU. DATA

I in.Hole Diaa.
Boring Oepth^ JO tt.

2 in.Caatng and Screen Dia» ___
Screen Interva l 24 - 29 ft.
Screen Type «tainlea» tteel 0 . 0 1 ' » lot
Stickup Q . » 3 f t .
Well Type •onitoring____________
Well Conatruction:

Fi l ter »ack 29 - 22 ft.________
Seal 21 - 20 ft._____________
Grout 20 ft. to lurface
Lock no. 2 1 14

TEST DATA

Static Water Jlev. »7.«6 Date 3-2<-«7
Stat i c Water «lew. 3M . IS Date i- l l- »7
Slug Teat Tea___ Be X
Teat Date ______________________
Hydraulic Conductivity ___________
other ________pH • 5.4__________

Cond. 1 100 uadioa Teap.
Clear to cloudy Mo odor

«*rot QQALZTT

29-

DARK GRAY
FINE SAND

30-

Saaplea Taken Yea 1C No
No. of Saaple* 1 round_______
Type* of Saaple* groundvater

Date Saatpled __
Saapler* l i t

3-11- 17
Saaiplea Analysed for H3L compound*

Split Saaple* Te*_X_
Recipient tnviropact

No

Co* ent*

•IHJUIiS



Sit* D*ad Cr*«k BoriB9/w*ll Wo. w*ll
(r *p l i c * » *nt well fo r ICPA C - lO l i

Straight drill t o 2 3 . S '

Strat igraphy t*qu*nc* bai*d on aug*r cuttings.

0-10 PILL consist ing of brown-black v*ry silty CLAY.

1 0 - 2 3 . 5 Brown clay*y SILT.

2 3 . 5 - 2 5 Black v*ry sandy SILT. So»* fin* grain sand . 7*ry »o i » t .

2 S . 5 - 3 0 Black to dark gray si lty fin* SAND. Well for t td . W*t .

C . O . B . • 3 0 ' .



Dead Creek
I L 3 1 4 0

Pro j e c t Ha«e
P r o j e c t No . _ _ _
Dat e Prepared 1 1- 18^86
Prepared by Tl» Ma ley
Depth ( f t ) Description

E E - G 1 1 0

BROWN SILT

BROWN
FINE SAND

( I IPA -ell r .pUc .d !
Bo ring/Wall No. EE-0110________
Locat ion S i t * 0_________________
Owner IEP*

4 0 9 . 0 0Top of Inner Casing Elev. __________
Dri l l i ng Pir« fon dri l l ing ~
Dri l l er Jerry Haauton_____________
Sta r t & Complet ion O a t e a l 2 / 1 8 , 1 2 / 1 8 / 8 6
Typ« of *i<j Mobil* B-«l___________
Method of Dri l l ing 3 3/4 " I . D .

hollow «t»» auger*
WELL 0*IA

Hoi* Ola* . 8 in.
Borinq Depth 2 3 . 0 f t .
Casing and screen Diaa. 2 n
Screen Interval II - 23 ft.
Screen Type itainleta iteel 0 . 0 1 " slot
Stickup 1 . 8 3 ft._________________
well Type •onitorlna;____________
Well Construct ion :

niter Pack 31 - II ft. Natura l
Seal 11 - » ft._______________
Orout 9 ft. to lurface
Lock No. 21)4

TUT DATX
Stat i c Water Elev . 3 9 7 . 4 9 Date 3 -36-87
Stat i c Water Ilev. 1 9 8 . 8 2 Date 5-1 1 -87
Slug Tatt Tea X No____
Test Date J- l l -87
Hydraulic Conductivity 5.3 « 10

6 . 8Other PH
e»/iec

Cend. • HOP uahoa Teap. - 58* F
Clear to yellowiih____________

Saaplei Taken Yet X
No. of Saaplei 1 round_______
Typei of Saaples greundvater

No

Date Saapled _
Saapleri E i

3-24-87
Saaple* Xnalyied for HSL ee»peund»

Split Saaplei
Recipient __

Yea No

Coi ant*



9it* Dead Creek fite-q Boring/Well »o. Well
ICPA replacement well

Saople Depth Slav Coaat Description

1 3 . S - 15

I I . 5 - 20

3-7-6

3-4-S

Straight drill to 1 3 . S ' .

Strat igraph ic i»<ju«nc» bated on auger cutt ing! .

0 to 1' black topioil .

1 to 12' brown fandy SILT

Begin laapling at 1 3 . 5 ' .

Brown lilty SAHD. Wet .

Brown to gray fine to nediua grain SAMD. Wet.

E . O . B . « 23 '



Project !»•»•
Pro j e c t Wo .

Dead Creek
I L 3 1 4 0_ _________

Date Prepared 1-H-I7"
by Tt« Ha ley

Depth ( f t ) Description

G - 1

BROWN SILT

to—

^s—

20-

BROWN VERY
FINE SAND

BROWN FINE SAND

Boring/Well No.
Loci t ion Site
Owner IEPA

0-1

Top of Inner Cas ing Elev . MA______
Dr i l l i ng f i r m rot drilling________
Dri l l er Jerry Hammcn______________
Star t t Complet ion Dates 1/l j . 1 / 13/ 17
Type of Rig Mobil* B-«l__________
Method of Dri l l ing _
hollo* tteei tuqers

I . D .

WRI. DATA

I in.Hole Die * . _________
Boring Depth ? 0 . 0 f t .
Cas ing and Screen DiaB.
Screen Interval ̂ ^^^^^
Screen Type _________
Stickup ____________
Well Type ___________
Hell Construct ion:

Fi lter Pack _______
Seal ____________
Grout
Lock No.

TUT DATA

Stat i c Water t lev . _ _
Static Water tlev. __
Slug Test Yes_
Test Date __

Date
Date

No

Hydraulic Conductivity
Other

mm QUALITY
Saaiples Taken
No. of Saaplea _
Types of Samples

Yes

Date Sampled
Sampler s ___
Samples Analyzed for

Split Samples
Recipient __

Tes No

Comments Subsurface soil samples
from boring 0 - 10' and 10 - 20'
analyted for HSL compounds.___

Ground elev. 4 0 7 . 3 1



Sit. Dead Creefc «ite-q Boring/Well Bo. S-l

Staple Depth Blow Coat Description

1 - 2.5

3.5 - 3

6 - 7.5

» . S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

18 - 17. S

11. 5 - 20

2-1-1

1 -2-2

1-1-1

1-1-1

1 -2-3

6-4-1

2-7-«

4-11- 12

Brown SILT. Trace of (in* grain land ( d r y ) .

Sane •* above.

Brown very fine grain SAND. Trace of tilt (wet f 7 ' ) .

Sane aa above. Trace of ruat and gray coloring anong brown very fin*
grain land (wax ) •

Brown very fine grain SAND. Increasingly filtier ( w e t ) .

Sane aa above.

Brown fine, grain SAND ( w e t ) .

Sane aa above.

E . O . B . f 20 '
Water level 9 completion approx. 1 0 ' .



Dead Creek
IL 1 140

Project Na»e
Project No . _ _ _ _ _
Date Prepared 1-14^-1T~
Prepared by Ti» Haley
D«pth ( f t ) Description

EE-05

FILL

BROWN
AND GRAY
F INE -MED
SAND

Boring/Well No. _
Location Site C
Owner IEPA
Top of Inner Casing Elev . 4 1 1 . 3 6
Dril l ing Firei fox drilling________
Dril ler Jerry Haaaon_______________

l Co»pl »t ion D«t«f 1/ 14 . 1 / 1 4 / 8 7Start
Type of Rig Mobil* B-«l
Method of Dril l ing 3/4' I . D .

hollow it«» «ug«ri
WLI. DATA

I in.Hole Dt » » .
Boring Depth 28 ft.
Caiing and Screen Dia». 2 in.
Screen Interval II - ]3 ft.
Screen Type itainleai iteel 0 . 0 1 * ilot
Stickup 2. i ft._____________________Well Type •onitoring_________________
Well Conatruction:

Filter Pack 2 3 - 1 6 ft._________
Seal IS - 14 ft.
Grout 14 ft. to surface
Lock Ho. 2134

TUT DATA

Static Water tlev. 39t.i9 Date 3-26-«7
Static Water Elev. H». 1? Date )-ll-»7
Slug Test Tea____ Ho X
Te»t Date ______________________
Hydraulic Conductivity
Other pH • S.2_________________

Cond. 2200 u»ho« Teap. • S«* T

SaBples Taken
No. of Samples ____________
Types of Samples greund«ater

No

Date Sampled __
Samplers E Vt

3-1 1 - 17

Samples Analysed for HSL compounds

Split Sasiples Yes_X_
Recipient Envirepact

Ho

Coevents Subsurface soil sasipla
fro» boring i - IS' analysed to
HSL compounds. __________________

Slight organic odor



Sit* Dead Cre«kiite-fl Boring/Wall Me. 0-2/Well > EE -05

Seaple Depth Slav Cvaat Deseriptloa

1 - 2 .5

3.5 - 5

6 - 7.5

8.5 - 10

1 3 . 5 - 15

16 - 1 7 . 5

I S . 5 - 20

2 3 . 5 - 25

3-15-6

3-5-3

1-1-1

1-0-1

1 1 - 1 2 . 5 1-3-5

3-4-5

2-5-10

1-1-5

7- 14- 1 1

PILL consisting of black sandy CLAY with a van«ty of debr i s aater ia l s
including slag, wood, crushed l i »estone, grave l , and iron fragments
( d r y ) .

FILL «a»e as above ( d r y ) .

PILL consist ing of brown silty CLAY. Trace of coarse grain sand and
paper products (dry ) .

PILL cons ist ing of light gray s i l ty CLAY. Trace of asphalt and a purple
paint-like residue substance ( d r y ) .

PILL (to 12 feet) consist ing of dark brown silty CLAY. Proa 12 feet is
gray aediusi grain sand ( » o i s t ) .

Brown-gray «ediu« grain SAND (w e t ) .

Brown fine grain SAflD. Trace of silt ( w e t ) .

Jasw as above. With less s i lt .

Gray fine grain SAMD. Trace of silt ( w e t ) .

C . O . B . 9 25



Dead Creek
IL 3 140

Pro j e c t Name
Pro j e c t do. _ _ _ _ _ _ _ _
Date Prepared l-IT-rT^
Prepared by Tim Haley
Depth ( f t ) Deier ipt ion

EE- 1 1

FILL

20-

BROWN AND
GRAY SILTY
CLAY

DARK GRAY
F INE SAND

Boring/Wel l No. _
Loc i t ion Si te C
Owner

g-3/EE-l l

IEPA
Top o f Inner Cas ing C l e v . 4 0 9 . 0 2
Dri l l i ng fir» rot dri l l ing
Dri l l er Jerry Mammon____________
Start i Complet ion Date* 1/26- 1/26/IT
Type of Rio; Mobile B-61___________
Method of Dri l l ing 3 3/4' I . D .

hollow stem augers
WKU. DATA

I in.Hole Dial.
Boring Depth~ 25 ftT

2 in.Casing and Screen Diam ___
Screen Interval II - 23 ft.
Screen Typ« it«inle»» tteel 0 . 0 1 " tlot
Stickup l . i"? ft.
Well Type •onitorinq____________
Well Construct ion:

Fi l ter Pack 23 - 16 ft.________
Seal 16 - 14 ft._____________
Grout 14 ft . to surface
Lock No. 2 1 3 4

TUT DATA
Stat i c water Elev . i » 7 . 0 4 Date 3-2t-«7
Static Water Elev. m.2« Date 5-11- 17
Slug Teit Te«____ Ho I
Teit Date ______________________
Hydraulic Conductivity ___________
other ____pH • 7.2_______________

Cond. - 7000 ujkhoi Teaip.
Brown to black

Saaplet Taken
No. of Staples _____
Types of Samples greundwater

QUALITY

Yes X
1 round

No

Date Sampled
Staplers E t E

3-24- 17
Sample* Analysed for HSL compounds

Split Samples Yes X No_
Recipient Sverdrup. Inc. for Cerre

Copper _________________
Cosments Subsurface soi l samples

from boring 10' - 20' analysed
for HSL compounds.____________

Slight organic odor



Site Dead Creeli Site-4 Boring/well mo. o-3/weii

Sample Depth Blow Coat Description

1 - 2.5

3 . 5 - 5

6 - 7.5

8 5 - 1 0

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

18. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

1-10-11

1-0-6

6-5-1

7-.-11

2-3-3

1-2-3

1-2-2

0-0-1

0-4-1

4-5-6

PILL consisting of brown-black (Bot t l ed ) silty CLAT. Trac* of
grain sand and wood particles ( d r y ) .

PILL consist ing of dark brown silty CLAT. Trace of fine grain
wood particles (B e i s t ) .

PILL consisting of brown-gray-black sandy CLAT. Trace of slag
grain sand, gravel , and wood part ic les (mo i s t ) .

aediuB

sand and

, coars*

PILL consist ing of black silty CLAT. Trace of slsg, coarse sand, and
limestone fragments (mo i s t ) .

PILL consist ing of brown-gray silty CLAT. Trace of fine grain
wood part ie lea (mo i s t ) .

PILL discontinues » approx. 1 3 ' .

Brown-gray silty CLAT. Trsce of fine grain sand (mo i s t ) .

•and and

Same as above. (t ip of spoon showed gray fine grain sand, moist to w e t ) .

Dark gray fine grain SARD (w e t ) .

Dark gray very fine grain SARD. Increasingly siltier iw e t ) .

Dark gray fine grain SARD. Trace of coars* grain sand and small grave l .
Some black staining • 2 5 ' . ( w * t ) .

c . o .B a 25'



Pro j e c t «••« Dead Craek^
Pro j e c t Bo . I t . J 1 4 0
Date Prepared 1 -27- 17
Prepared by Tim Kaley
Death < f t > D««criotion

EE -G 106

GRAY CLAY

DARK GRAY
FINE SANO

s i te a
IEPA

( I EFA well replaced!
Boring/Wel l Bo. G-4/EE-0106_____
Locat ion
Owner
Top of Inner Caung E l ev . 407 . 97
Dril l ing firm fo« drilling_________
Dr i l l e r Jerry HaMon_____________
Star t t Completion Date * 1 /26 , 1 /27/ 17
Type of Rig Mobile 8-tl_________
Method of Dril l ing 3 3/4 ' I . D .

hollow «t«« aug«ra
WILL DATA

I in.Hol« Diaa. ________
Boring Depth ii ft.
Caaing and Scr«»n Dial ___
Scr««n interval II - 23 ft.

2 in.
Screen Type atainleat iteel 0 . 0 1 ' tlot
Stickup 1 . 4 < ft.________________
well Type •onitoring____________
Well Conitruction:

f i l ter Pack 23 - 16 ft . natural
Seal K - H ft._______________
G r o u t 1 4 f t . t o surface
Lock Be. 2 1 3 4

TEST DATA

Bo

Static Water Elev . 3 9 7 . 4 0 Date 3 -36- 17
Static Water Elev . 3 9 1 . 5 2 Date S-U-a7
Slug Teat Yea___
Teat Date ____________
Hydraulic Conductivity __
Other _______pH - 7.4

Cond. 4 2 0 0 umhe» Teap. - i» * f
Da r k , cloudy Strong organic odor

mm QUALITY
Saaplei Taken
Bo. of Saaplea __
Typea of Sa«pl«« 9roundwit«c

No

Date Sampled _
Saipleri C I

3-24-«7
Saeiplea Analysed for
volatile organic*

HSL compounds,

Split Savplea
Recipient ___

Yea

CoBMnta Subaurfaee aoil »a»pl*a
fro» boring S - 20' analysed for
HSL coapoundt._______________

UHAJtKS



Sit* Dead Creek aite-a Bering/Well Bo. G-4/well I EE -C106
( IEPA replacement wel l)

Suple Depth Blow Coat Description

1 - 2 . 5

3 .5 - 5

6 - 7 .5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

1« - 1 7 . 5

1 8 . 5 - 20

2 1 - 2 2 . 5

2 3 . 5 - 25

15-7-9

1-2-2

1-0-2

1 -2-2

1-2-2

1-2-5

0-1-J

1 -2-5

4-,-,

7- 13-21

PILL 0 - 1 . 5 ' Black landy CLAY
1 . 5 -2 ' Crushed liaiestone
Pros) 2' Oray silty clay. Trace of fine grain eand ( d r y ) .

PILL consist ing of brown-black (Mot t l ed ) silty CLAY. Trace of rust c o l o r
and fine grain sand ( d r y ) . PILL discontinue* f appro*.. ('.

Gray silty CLAY. Trace of very fine grain sand (oo i s t ) .

Same as above with increased aoisture and very fine grain sand.

Sasw as above. SOM black staining at 1 2 ' .

Dark gray very fine grain SAND. Trace of silt and black staining ( w e t ) .

Black fine grain SAMD ( s t a i n ed ) . Light and dark laainated banding of
black stsining (w e t ) .

Dark gray fine grain SAMD ( w e t ) .

Black fine grain SAMD. Trace of tilt ( w e t ) .

Gray fine grain SAMD ( w e t ) .

E . O . B . • 25 '



Dead Creek
I L 3 1 4 0

Pro j e c t Na»e
Pro j e c t No. _____
Date Prepared 1-27-I"?
Prepared by Ti» mley
Depth ( f t ) Description

G- 3

to-

15-

20-

FILL

WASTE

BROWN AND GRAY
SILTY CLAY

DARK BROWN AND BLACK
PINE SAND

Boring/Well No. _
Location site G
Owner

G-S

IEPA
Top of Inner Casing Elev. MA_______
Dri l l ing rir» fox drilling________
Dril ler Jerry Haaaon_____________
Star t t Complet ion D«tei 1 / 2 7 , 1/27/gT
Type of »i<j Mobile B-61___________
Method of Drill ing 3 3/4' I .D .

hollow »te» tuqen
WILL MZA

I in.Hole Di«B.
Boring D e p t h 2 0 . 0 f t "
Cuing tnd Screen Dial
Screen Interval ____
Screen Type ________
Stiekup __________
Well Type _________
Well Construct ion:

niter Pack _____
Seal ___________
Orout
Lock Ifo.

TUT DATA

Static water Ilev. __
Stat ic Water t lev. __
Slug Test Te«_
Teat Date

Date
Date

Hydraulic Conductivity
Other

mm QUALITY
Saaplea Taken
Ho. of Saaplea _
Typea of Saaplea

Tea No

Date Saapled
Saiaplera ___
Saaplea Analyted for

Split Saaplea
Recipient __

Tea Ho X

Ce»»enti Subiurface aeil aaaplea
froa boring 5 - IS' analysed for
HSL coaipounda._______________

UHMtKS
Ground elev. 4 0 1 . 0 2



Sit. Dead Creek Site-<i Boring/Well »e. a-5

Saople Depth Blew Count Description

1 - 2 . 5

3 .5 - 5

6 - 7.5

§ .5 - 10

4-2-2

1 -2-2

2 1 - 12 -S

4-5-9

1 1 - 1 2 . 5

1 3 . 5 - IS

16 - 1 7 . 5

1 1 . 5 - 20

4-7-«

2-5-«

2-«-7

2-6-9

PILL confuting of brown-black ulty CLAY with • var iety of debr ia
including wood part ic le ! , coane gra in aand, yellow clay-like <ub * tance .

WASTE. CLAY and SAJID with black tar- l i k e tubttance. Heitt.

No recovery . Black ata ined wood in tip of apoon. (w e t )

WASTE confuting of brown-gray lilty CLAY. Trace of wood par t i e l aa and
black ata in ing. (w e t )

WASTE difcontinual 9 approx . 9 . 0 ' .

Dark brown-gray ailty CLAY. Trace of black ataining and thin fine gra in
teaas • 12' .

Dark brown fine grain SAND. Trace of black ataining and a i l t . (wet I

Black fine grain SARD, ( w e t )

Saae aa above, (we t ) Thinly laminated wi th black itaining.

E . O . B . t 20'



Dead Creek
IL ) 140

Pro jec t Nairn
Project Ho. ____________
Date P r e p a r e d * 2 - 2 3 - « 7
Prepared by Kevin »hillips~
Depth ( f t ) Descr ipt ion

FILL

WASTE

BROWN AND
GRAY FINE SANO

3O —

I I EPA veil rep laced)
Boring/Well Wo. 0-6/EE-<»107_____
Location Sit * S____________
Owner ICPA
Top of Inner Cuing El *v . 406 . 6"?
Dri l l i ng f i r m Tax drilling_________
Dr i l l e r Jerry Haaaen_____________

t Completion Dates 2 / 2 3 . 2 / 2 3 / 6 7Star t
Type of Rig Mobile B-61
Method of Dri l l ing 3 3/4 * 1 . 0 .

hollow steal augers. Rotary

I in.Hole Diai ________
Boring DepttT^ 30 ftT"
Casing and Screen Dlaa. 2 in.
Screen Interval 23 - 21 ft.
Screen Type stainless steel 0 . 0 1 " s lot
stickup 1 . 1 2 ft.________________well Type •enitorlng____________
Well Construct ion :

Filter Pack 2« - 23 ft.________
Seal 20 - II ft.____________Grout It ft. to surface
Lock No. 7 8 3 4

TUT DATA
Static water Elev. 3 * 7 . 1 5 Date 3-26-17
Stat i c water t lev. 3 M . 3 2 Date 5- 1 1 - 17
Slug Teat res___ Ho I
Teat Date _____________________
Hydraulic Conductivity ____________
Other _______pH • 4.1____________

Cond. 3 6 0 0 u-hes Te»p. - 62* T

MXTO QUAUTT

Samples Taken Yes X
No. of Saiplea 1 round_____
Types of Saaples grounduater

No

Date Saapled
Samplers E

3-1 1 - 17
Staples Antlyted for HSL co»poundi

Split Saaiples Yes_X_
Recipient Envtrepaet

No

Coawents



sit* Dead Creek Site-« Bo ring/1** 11 Me. g-6/wel l «EE-g lQ7
I ICPA Replacement we l l '

Sm*fl» Depth Blow Couat Description

0 - 2 . 5

3.S - S

6 - 7.5

8.5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2S .5 - 30

15-3-5

1-1-2

1 1 - 14-7

2-3-24

5-1-2

3-2-1

1-1-1

1-1-1

1 -2-2

1 -3 -3

1 - 12 - 12

riLL consist ing of loos* fin* to •*diu> grain SAND. Trie* of s)*diua
grave l , s lag, and wood part i c les . l ao i s t )

No r*cov*ry. Possible void in fill/d*bris material.

FILL consist ing of var ious debr is including wood particle*, rubber , s a n d ,
and gravel . laoist )

WASTE consisting of black flaky Mater ia l . Shale-like and fissi le, (dry)

WASTE - §a»* as above, ( w e t )

WASTE consist ing of soall to Mdiusi crushed gravel and cloth
products . (wet )

WASTE - save as above with paper products, (wet )

WASTE consist ing of black silty s ludge . Sosie glass fragments and grave l .
(wet I
WASTE discontinues • appro* . 2 0 ' .

Brown-gray silty fine grs in SAND. Well sorted and well rounded. 3 inch
varved sandy silt layer in tip of spoon, saaple stained throughout I w e t ) .

Sea* as above. Obvious sta in ing throughout sample . Soft gray silty
organic clay layer t 2 4 ' - 2 4 ' 3 " . (we t )

2 I . 5 - - 2 9 ' Brown fine grain SAND. Trace of s i l t , (w e t l
2 9 ' - 2 » ' 2 " Oray very silty organic CLAY . Trace of fine gra in sand .
2 9 ' 2 " - 3 0 ' Black stained fine to »*diu» grain SAND. Well sorted and
well rounded, (wet)

E . O . B . • 30 '



Project Naa« D«ad Creek
Pro j e c t No . XL 3 1 4 0
Dat * Prepared 2 -24 - 17
Pr epa r e d by Kevin Phill ips
Depth ( f t ) Description

G - 7

— '"î s l̂i
WUTE

ijSjj&isjJiBffm
4W#£0;p ;̂;l££l BROWN FINE - MED SAN
-f---.^:>V:^./fe7^:;/">?;^

Boring/Well No. O-7
Locat ion S i t e 0
Ovner IEPA
Top of Inner Cas i ng E lev . Ht
Dri l l i ng f i rm Po* dri l l ing
Dril ler J«rry Haaaon
St a r t t Complet ion Dates 2 / 2 4 ,
Type of Rig Mobile B-61
Method of Dri l l ing 3 3/4 * I.

hollow stea augers
WELL DATA

Hole Dia» . 1 in.
Boring Depth 2^75" ft.
Cas ing and Screen Diaa.
Screen Interval
Screen Type
Stickup
Well Type
Hell Construct ion :

Filter Pack
Seal
Grout
Lock No.

TXST DATA

Static Water Ilev. Date
Stat ic Water Clev . Date
Slug Test Tea ____
Teat Dat*
Hydraulic Conductivity
Other

WATO QOALITT

_ No. of Samples
Types of Saaples

Date Sampled
Staplers
Staples Analysed for

Split Staples Yes
Recipient

i

2 / 2 4 / 1 7

D .

No ____

No X

No X

Coaawnti Subsurface soil aaaples
froa boring 10 - 25' analysed
HSL compounds .

for

Ground «l*v. 4 0 7 . 1 3



Site Dead Creek ilte-0 Boring/Well Re. Q-T

Seattle Depth Blow Count Description

0 - 2.5

3.5 - 5

« - 7.5

I .S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

JO-50/2

6-3-4

8-2-2

4- 10- 10

1-1-7

6-0-1

WASTE confuting of reddish-brown and black »ottled lilty CLAY. Soae
• •all grave l . Trice of fine to »»diu» grain aand, br ick, wood, concre t e ,
and large grave l , ( d ry )

WASTE - Br i c k , large grave l , concre t e , aiedlua sand, (dry)

WASTE 6 ' -7 ' Saae as above
7 ' - 7 . S ' Black s i lt- l ike s ludge. Trace of wood chips. (Bo i s t l

WASTE l . 5 ' - 9 . 5 ' Black silty-like s ludge. So»e fine grain sand.
{ very Bo i s t )
9 . S ' - 1 0 ' Brown ulty clay. So»e fine grain sand. Trace of black
sta in ing, (Bo i s t )

WASTE Black material including oily stained paper and wood products,
(wet)

WASTE - ia>e as above.

16 - 1 7 . 5 [ 7-1-1 i No recovery - fill including paper products

1 8 . 5 - 20 3- 1 - 1 WASTE cons i s t ing of black I s t a i n ed ) fine grain SARD. Trace of paper
products and wood . Very l oo s e , (wet I

21 - 2 2 . 5 1 -7-5 WASTE - ia»e as above .

2 3 . 5 - 25 5-4-21 WASTE - cons i s t ing of b lack oi ly sandy Mate r i a l including paper and wood
products, (w e t ) PILL discontinues 9 approx . 2 5 ' .

26 - 2 7 . 5 1-7-7 Brown fine to »ediu» grain SAND. Well rounded and well sor ted . Wood
fibers • 2 6 . 5 - 2 7 - . ( w e t )

E . O . B . « 2 7 . 5 '



Pro j e c t Name Dead Creek
NO. IL U40

Date Prepared i-2«-l">
Prepared by Ke»in Phillipa
Depth ( f t ) Deacription

G - 8

FILL

WASTE

GREENISH BROWN
SANDY SILT

GREENISH BROWN
FINE - MED SAND

Boring/Wel l No .
Locat ion S i t e g
Owner ICPA

G-l

Top of Inner Cas i ng Ilev. NA_______
Dri l l ing Firm fe« drilling__________
Dril ler Jerry Mammon____________
Start t Completion Dates 2/24 , 2/24/17
Type of »ig Mobile B-«l____________
Method of Drilling 3 3/4" 1 . 0 .
hollo* it«> «ug«ri

WELL DATA

Hole DiiB. I in.
Boring Depth 3 0 . 0 f t .
C»iing ind Screen Di*».
Screen Interval ______
Screen Type _________
Stickup ̂ ____
Well Type ____________
Well Construc t ion :

f i l ter Pack ______
Seal ____________
Grout
Lock No.

TUT DATA

Static Water tlev. __
Static Water Elev. __
Slug Teat Y«i_
Teat Date

Date
Date

Hydraulic Conductivity
Other

WATD QUALITY

Saaple* Taken
No. of Samples _
Types of Samples

Tes No

Date Stapled
Samplers
Samples Analysed for

Split Samples
Recipient __

Tes No

Comments Subsurface soil samples
from boring 10 - 20' analysed for
HSL compounds . ________________

•IHAKIt»
Ground e lev . 4 0 6 . 5 7



Sit* Dead Cre*fc Sit»-0 Bo ring/We 11 Be. 0-6

Saaple Depth Blov Cotmt Description

0 - 2 . 5

3.5 - 5

6 - 7.5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 S . 5 - 30

5- 10- 15

5-9-3

2-3-2

2-1-0

1-3-5

3-50/3

7-12-9

3 - 14 - 3 1

4-3-0

2-2-2

3-5-7

1-4-9

PILL 0 - 1 . 5 Brown lilty CLAY. SOB* fin* grain sand, br i ck , and g la s s
fragaents .

WASTE 1 . 5 - 2 . 5 Black (oi ly s ta i n ed ) lilty CLAY. SOB* paper products and
glass f ragment s , ( aou t )

WASTE consisting of gray silty CLAY. Som» crushed gravel and wood.
Black stained sandy layers t 3 . 5 - 4 ' . ( » o i s t l

WASTE cons ist ing of black ( s t a i n e d ) silty CLAY and small grave l ,
( •oi it)

WASTE cons ist ing of black ( s t a i n e d ) oily CLAY. SOB* saall gravel and
and Bediua grain sand, (ve ry mo i s t )

WASTE cons ist ing of black (heavi ly sta ined) oily materia l . Mott led with
with white chalky mater ia l , ( w e t )

WASTE consist ing of black oily sludge-l ike mater ia l including wood.

WASTE - Black stained compacted cardboard , paper, and wood, (w e t )

WASTE - Black sludge and compacted was t e , metal and wood (w e t ) .

WASTE - same as above.
WASTE discontinues 9 approx . 2 3 ' .

Greenish-brown sandy SILT. Some black staining, (we t )

Greenish-brown fine grain SAND. Some black staining. Oily sheen, i w e t )

Brown fin* to Bediua grain SAND. Some black staining, (we t )

E .O . i . f 30'



Dead Creek
I L 3 1 4 0

Pro jec t Naoe
Pro j e c t Wo. ______________
Date Prepared 3-24-1'?_____
Pr e p a r e d by K«»in Phxl l ipa
Depth ( f t ) Descr ipt ion

G- 9

FILL

20-

25-

30-

35-

WASTE

Boring/Well No. _
Locat ion S i t * 0
Owner ICPA

G-9

HATop of Inner eat ing Elev . _________
Dri l l ing Tlr» Ton drill ing
Dril l«r J«rry H«aaon________________
St«rt t Co»pl »t lon D«t«i 2 / 2 4 , 2 / 2 4 / 1 7
Typ« of Rig Mobil* B-61___________
Method of Dril l ing _

hol low it»- «ug«ri
3 3/4' 1 . 0 .

MKU. DATA

I in.°o l *
oring Depth 3 7 . 5 f t .
• l ing ind Screen Dii».
creen Interval ______
creen Type _________
tickup ____________
•11 Type ___________
ell Conttruction:

Fi l ter Peek ______
Sell _____________
Grout
Lock No.

nrr DATA
titic w«ter Elev. __
t.tie weter Ilev. __
lug Teit Tet
eit Dete

Dite
Dete

ydraulic Conductivity
ther

MKTO gqAUTT
••plei Taken
o. of S«>plet
ypei of Saaplei

Tea No

ate Seapled
• •plera ___
••plea A-elysed for

Yea Noplit Saaiplea
! QBEENISH MOWN AND BLACK •ci«>i«nt —————————————————

FINE SAND ouranta Subaurfaee aeil aaaplea
fro» boring i i - 40' aneiyted for
HSL eoapound*.________________

Ground elev. 4 0 7 . 7 0



sit* Dead cr««k sit*-g Borinq/W*!! Me. a-9

Saapl* D*ptfe llev Coat Description

0 - 2.5

3 . 5 - 5

6 - 7.5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 10

3 1 - 3 2 . 5

3 3 . 5 - 35

36 - 3 7 . 5

3-5-5

3-6-S

3-1-1

6-2-2

1 -0-0

1-2-2

4-5-6

1 8 . 5 - 20 ! 5-7-9

5-2-2

3 -7 -24

4-7-J

10-50/4

7-10-14

3-2-1

1 - 15- 12

FILL consist ing of black ind reddish brown tllty CLAY. Trie* of saal l
grave l . (Bo i s t )

PILL (uncoapacted) consist ing of brown silty CLAT with SOB* »«diu» gra in
sand snd snail to BediuB grave l .

1* recovery of uncoapacted fill.

Llttl * recovery - still in uncosipacted fill ••tarial including wood
chips .

WASTE cons ist ing of black f iberous aatar ia l with pink grease-l ike glo
bules. (w e t ) Pink globules float on wa t e r .

WASTE consisting of black sludge-like naterial including wood ch ips .
(Bo i s t )

WASTE 1 6 ' - 1 7 1 /4 ' Black oily sludge Material including (Ball spherical
beads. f app rox BB. si«el Iw e t )
17 l /4 ' - 17 1/2 ' Cray sandy s i l t . SOB* black staining, (w e t )

WASTE consist ing of black (oi ly s ta ined ) sandy sludge. So»e f iberous
cloth products , (w e t )

WASTE consisting of black (oily stained) sandy sludge including
cardboard, wood, ss>all spherical beads, paper products, and a thick
peanut butter like substance a 2 7 ' . ( w e t )

WASTE - Black paper, cardboard, and wood. Iwe t )

WASTE - Black sludge and wood f iber s . Black fine sand in t ip.

WASTE - sa>* as above with B*tal banding.

WASTE - Black stained wood pa r t i c l e s .

WASTE - Black sludge.
WASTE discontinues f appro* . 3 6 ' .

Greenish brown-black [ s t a i n ed ) oily fine gra in SAND. Well sor t ed and
well rounded, (w e t )

E . O . B . • 37.5'.__________________________________________________



Pro j e c t Name Dead Creek
Pro j e c t No . I L 3 1 4 0
Date Prepared 13- 1 1 - 16
Prepared by Ti» Ha ley
Depth ( f t )

M - 1
Descript ion

W !

to-

15-

2O-

25-

3O-

35-

4O-

7.v • •: •-•-*
U • " . ' . ' • '

WASTE

45-I

BLACK MED - CHS
SAND

BLACK FINE SAND

Boring/Wal l No. H- l
Locat ion Sit * H
Own*r ICPA
Top of Inner Cann? K i e v . MA____
Dr i l l i ng fir» Ton dril l ing ~
Dnl l * r J«rry Ha«aon___________
Sta r t t Complet ion Date* H-H-»6
Type of JUg Mobile 8-61_________
Method of Dril l ing 3 3/4 ' I - D . hollow
»t*« augeri and rotary

WILL DATA

1 in.Hole Diaa.
Bor ing Depth 5 0 . 0 tTT
Cas ing and Screen Diaa.
Screen Interval _____
Screen Type ________
Stickup ____________
Well Type __________
Hell Construct ion :

Fi lter Pack ______
Seal _____________
Grout
Lock No.

TUt DATA
Stat ic Water Elev . _ _
Static Mater Ilev. __
Slug T»»t Te»_
Test Oat* ___

Date
Oat*

Hydraulic Conductivity
o«h«c

Saapl«i Taken
No. of Saaplaa _
Types of Saapl**

No

Oat* Saaplcd
Saaplcri ___
Saaplti Analyied fot

Spl it Saaplet
Recipient __

Subsurface soil samples
frosi boring IS - »' and 35 - 50• '
analysed for HSL coapounds.____

Strong organic odor
Ground »l«v. 4 0 7 . 2 9



Sit * Dead Cr««k lit»-H Boriag/w*ll Bo. H-l

Supl* Depth Bio* Coat Description

1 - 2.5

3.5 - 5

6 - 7.5

I .5 - 10

i l - 1 2 . 3

1 3 . 5 - 13

16 - 1 7 . 5

1 8 . 3 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 S . 5 - 30

31 - 3 2 . 5

3 3 . 5 - 33

36 - 3 7 . 5

3 1 . 5 - 40

3-3- »

1 -3 -2

16-5-4

FILL cons ist ing of black sandy CLAY with SOB* brick and crushed l iaestone
fragaenta ( d r y ) .

FILL cons i s t ing of brown-black silty CLAY. Trac* of saall to large
grave l and aediua grain sand ( d r y ) .

FILL saa* as abov*. SOB* black asphalt-l ike substance at 6'.

12-7-6 | FILL consist ing of brown fin* to aediua grain sand and saall grave l .
j Soae crushed l iaestone fragment s . ( w e t ) .
i

4-4-5 FILL lane as abov* . (we t )

2-2- 1 WASTE - Broken glass and wood.

5-1-22 WASTE - taae as abov* ( w e t ) .

1 - 10- 15 WASTE - cons ist ing of black (oi ly s ta ined ) sludg*-l ik* aater ia l including
var ioua debris such as concrete , rubber , paper products , wood ch ips , and
••all grave l . ( w e t ) .

4-1-6 j WASTE - lasi* as abov* .

4-10-1 I WASTE - saae as abov* .
I
I WASTE discontinue! • appro * . 2 6 ' .
i

1-1-1 I Black ( s ta ined) aediua to coar s e gra in SAND. Trace of saiall g rave l ,
(we t )

10- 14- 16

6-S-10

15-17-J1

10-13-16

1 - 1 1 - 10

Saae as above.

Saae as above with increased aaount of saall to large g r av e l .

Saae as above with less black s ta in ing and less g r a v e l .

Saae black (stained) aediua to coarse grain SAND. Decreasing aaount of
gravel . (w e t )

Black ( s ta ined ) aedlua grain SAND. ( w e t )



Sit» D«*d Cr««k Sito-H Boring/Wall Wo. H-l ( c a n ' t I

Saaplo Depth Blov Coat Description

41 - 4 2 . 5

4 3 . 5 - 45

46 - 4 7 . 5

4 1 . 5 - 50

1 1 - 19-21

1 1 - 1 1 - 14

10 - 14 - 14

10- 15 - 1S

Sane • • above to 4 2 ' .
Pro* 42' black ( s t a i n e d ) Cine grain SARD. (w e t )

Saa* • • above.

Saae ai above .

Saae ai above .

E . 0 . 8 . • 5 0 '



Dead Crock
IL 3 1 4 0

Pro j e c t Name
Pro j e c t No. _ ____
Date Prepared 1 !-«-•?
Prepared by leTin Phillipa
Depth ( f t ) Descript ion

EE -0 1

F IL '

WASTE

as-

30-

GRAY
F INE -MED
SAND

Boring/Well Ho.
Locat ion S i t e
Own«r ICPA

H-2/K-01
H

4 0 1 . 1 4Top of Inner Cta ing e l ev . _ ___
Dri l l ing f irm rot drilling____~^_
Dr i l l e r Jerry Himmon
Star t l Co»pl«tion D«t«i 1/5/17, 1/6/7?
Type of Rig Mobile B-61__________
Method of Dril l ing 3 3/4" I . D .

hollow ttea »uger » , notary
WILL DATA

I in.Hole Diia.
Boring Depth 3 5 . 0 f t ~
Cas ing «nd Screen Diia. I in.
Screen Interval ] | - 33 ft.
Screen Type itiinle»i iteel 0 . 0 1 " tlot
Stickup 2 .3 ft._________________
Well Type •onitoring____________
Well Conitruct ion :

filter P«ck 33 - 22 ft.________
Seel 22 - 20 ft .
Grout 10 ft . to surface
Lock No. 2 1 3 4

TEST DATA

Stat ic Water Clev . 3 9 7 . 4 1 Date 3-2C-I7
Static Hater «lev. 3 9 1 . 5 5 Date S-ll-17
Slug Teat Yea____ lie X
Teat Date ________________________
Hydraulic Conductivity ____________
Other ph • «. a_________________

Cond. • 2 6 0 0 umho» Teap. • 56' f
Yellow-brown co l o r , turbid____

MATOt QOALITT

Sample* Taken Yea X
No. of Sample* 1 round_____
Typea of Sample* qroundwater

Date Saapled
Saaiplert E I t

3- 17- 17

Saaplea Analysed for HSL eoapeunda

Split Saaplei
Kecipient __

Yea No

Comment• Subaurfaee aoil lample
from boring i - 20' analyied for
H3L eompoundl.________________

KKHAMU
Strong organic odor



Site Dead Creek Site-H Boring/Well Bo. H-2/we l l » EE -0 1

saaple Depth Blow Coat Description

I - 2 .5

3 . 5 - 5

6 - 7 . 5

8 .5 - 10

I I - 1 2 . 5

1 3 . S - 15

16 - 1 7 . 5

I I . 5 - 20

21 - 2 2 . 5

2 3 . 5 - J5

3 3 . 5 - 35

3-3-4

2-3-3

35- 17- 19

2-3-3

3-3-5

2-3-5

4-»-9

5-7-14

9- 10 - 13

9- 10- 12

0- 1 . 5 PILL confut ing of black cinders and »«aU grave l , i d ry )
1 . 5 - 2 .5 FILL confuting of browniih c i nder s , s lag, and »«diu» gra in
land, (dry)

3 . 5 -4 TILL - saae *( above.
4-5 FILL confut ing of dark gray S ILT . Soft and stained. Little of
fin* grain land. (vary »ont)

WXSTE ft««l and a coal- l ika d«nf* black flaky tubttane* .

WASTE - Wood and paper products , haavy black staining.

WASTE - saSM as abov* .

WASTC consist ing of black ( s t a i n ed ) s i l t , Bcdiun grain sand and wood ,
(wet)

WASTE - wood chips.
WASTE - fa»e as above.

WASTE - «••• as above.

WASTE discontinues 9 app rox . 2 3 ' .

F i r » brownish-gray fine-siediusi grain SAND. Black staining throughout .
Well-rounded and well sor t ed . Rounded to subangular. (w e t )

Dense gray fine-nediua gra in SARD. Trace of coarse grain fand. Fa i r l y
well sorted and rounded to subangular. ( w e t )

t . O . B . » 35



Pro j e c t Baaie Dead Creek
Pro jec t No . IL 3 1 4 0___ _
Date Prepared T-e^-»7
Prepared by KeTin Fhillipa
Depth I ft) Deacr ipt ion

E E - 0 2

F ILL

BROWN AND
GRAY SILT

-

20-

23-

m m
M

=̂
«

*T :

•
BROWN AND
GRAY FINE
SAND

Boring/Wel l No.
Locat ion S i t e
Owner

H-3/BE-02
ICPA

4 0 9 . 9 1Top of Inner Cuing Elev . __ _ _ __
Dri l l i ng ritm rat drilling
Dr i l l e r Jerry Haaaen_____________
Sta r t t Complet ion Datea 1 /6/ 17 , 1 /6/ 17
Type of Rig Mobile 8-61__________
Method of Dri l l ing 3 3/4 ' I . p .

hollow ate» augera
WIU. DATA

Role Diam. I in.
Boring Depth 2 3 . 0 f t .

2 in.Caaing and Screen Dia> ^^^
Screen Interval II - 31 ft.
Screen Typ« itainleaa iteel 0 . 0 1 " ilot
Stickup 2 . 2 5 ft._________________
Well Type •enitenng____________
Well Conitruct ion:

f i lter Pack 23 - 16 ft.________
Seal 1 6 - 1 4 ft._______________
Grout 14 ft . to turface
Lock He. 2 1 3 4

TUT DATA

Static water Ilev. 397 . i l Date 3-26- 17
Stat ic Water Cl ev . 3 9 1 . 6 1 Date 5- 1 1 - 17
Slug Teat Tea____ He I
Teat Date ______________________
Hydraulic Conductivity ____________
Other pH • 4.0_________________

Cond. • 4 2 0 0 u«ho» Teap. • 54 T
Yel lov iah

WATXB QUALZTT

Saaplea Taken
No. of Saaplea ____________
Typea of Saaplet greundwater

No

Date Sampled
Saaiplers E t t

3- 17- 17

Saaiplei Analysed for HSL ee»peunda

Split Saaplea
Recipient __

Tea No X

Coaaent* Subaurface toil taaplea
frea boring 10 - 20' analyied for
HSL coapeunda ._______________

Slight organic odor



Sit* D**d Cr**k Sit*-H Boring/Wall Bo. H-3/w*l l «EE-02

3*at>l* D*>pth Blow Count Description

1 - 2 .5

3.5 - 5

6 - 7.5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

1« - 1 7 . 5

1 8 . 5 - 20

6-10- 13

2-3-4

2-4-6

2 -2 -2

5-1 1- 14

,.,.,

9-10-20

9-10-11

0 - 2 . 5 FILL cona ta t i ng of d*na* brown aandy CLAY including small g r av e l ,
c ind*r i , and br ick frag » *n t t .

Fin brown SILT and ailty CLAY. Trac* of fin* grain aand. ( a i o i t t ) .

Fir« brown to yellowish brown v*ry sandy SILT. So** fin* grain aand and
trac* of ailty clay. l a to i s t )

San at abov * . (v e ry no i s t l

D*ni* brownish-gray s i lt and fin* gra in SAMD. (w * t )

Sas>* aa abov * .

Water table • approx . 13 fee t .

Very dense gray very silty fin* grain SAND. Son* tx l t . W*t .

(From 11 to 23 feet ) tan dense very fin* grain SAND. Very well so r t ed .
Wet.

E . O . B . 9 23 fee t .



Pro j e c t Nasie Dead Creek
Pro j e c t No . IL 3 1 4 0
Date Prepared l-J-«7_____
Prepared by to*in Fhillipa
Depth I ft)

H -4
Description

WASTE

35-

4O-

48-

J

BROWN AND OR AY
FINE SAND

Boring/Well No.
Locat ion Si te
Owner IEFA

H-4

Top of Inner Caaing t lav . MA_______
Dri l l ing First fan drilling__________
Dri l l er Jerry Hasaacn_______________
Start t Completion Dates 1/7 t l/«/»7
Type of »ig Mobile 8-61__________

hollow

Screen Interval _
Screen Type _____
Stickup ________
Well Type ______
Well Construction:

Fi l ter Pack __
Seal ________
Grout
Lock lie.

DATA
Stat ic Water Ilev. __
Stat ic Water «lev. __
slug Teat Yea
Test Date

Date
Date

No

Hydraulic Conductivity
Other

Saaiplet Taken
No. of Saaplea _
Typea of Saaples

Tea

Date Saapled
Samplers ___
Saap lea Analyted for

Split Saaplea
Recipient ___

Yea No

CoBMienta Subsurface aoil aaaplea
froa boring 10 - 25' analysed for
H3L compounds.________________

Ground e lev. 4 0 1 . 2 1



site Dead crsek sit«-H Boring/Well Bo. H-4

Seuple Dwpta lie* Cout DvscriptioD

I - 2 .3

3.5 - S

6 - 7.5

«.5 - 10

II - 1 2 . 5

1 3 . 5 - 15

If . - 1 7 . 5

I S . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

6-9-12

i 2 -3 - 10

6-13- 15

4-5-2

2-3-2

3-2-2

2-2-2

3-4-5

9-16-1 1

2-2- 15

26 - 2 7 . 5

2 1 . 5 - 30

10-19-17

1-1-1

riLL consist ing of black ulty CLAY and cinders, brick fragment s , and
medium grain land. Dry.

FILL cons i s t ing of black very sandy CLAY. SOB* slag and black s ta in ing .
Moist .

6-7 ' PILL sa»« a* above ,
7 - 7 . 5 ' WASTE Very heavy black oil or tar like staining (approx imate ly 3
inches thick)

8 .5 -9 TILL consisting of brown silty CLAY.
9-10 WASTE Black (heavi ly s ta ined) sludge-like material with a traca of
f l a ck s . Vary moi s t .

WASTE black sludga. w«t.

WASTE aasM as above, including hard small spherical bead* { I/I' d i a . l ,
and paper products . Wet with a visible oily sheea.

WASTE sa»e as above, including granular Material and broken glass frag-
ments. (Some of the glass fragments appeared to have a threaded top such
as a sample j a r ) . We t .

WASTE same as above, including a greenish-yel low jelly like mater i a l .
Wet with an oil or tar like substance adhering to tne spoon.

WASTE same as above, including a white granular mater ia l veined with
brownish-red, glass f ragmen t s , and burnt wood. Wet .

WASTE consisting of multi-colored ( red , green, brown, b lack , and wh i te )
materials; including a chunk of a waicy white substance that breaks into
flake*.

WASTE discontinues • approx . 2 6 ' .

Firm brownish-gray fine grain SAND. Some s i l t . wet . Very clayey 9
2 6 - - 2 6 . S ' .

Very loose brown fine gra in SAND. Trace of medium to coar se gra i n sand .
Very well sor ted . Wet .



Sit* D«ad Creek fite-H Boriao;/Well >o. H-4 can t .

Mple Depth How Count D**criptio*)

3 1 - 3 2 . 5

3 3 . 5 - 35

36 - 3 7 . 5

3 8 . 5 - 40

4 1 - 4 2 . 5

4 3 . 5 - 45

46 - 4 7 . 5

4 S . 5 - 50

3-5-7

6-7- 13

( - 12-11

9- 14-20

9- 12- 16

(-9-10

9- 12 - 14

14- 17-25

Pira brown fin* grain SAND. Trac * of a*diua grain sand. Well «ort*d and
v«ll rounded. Son* gray stain ing I 3 1 ' - 3 1 . 5 ' .

r ir» gray very silty fin* gra in SARD. So>* black bandia*. • 34 to 3 5 ' .
w*t .

D*ni* gray fin* grain SARD. Well rounded and well sorted. Wet .

Dense gray fin* grain SAND; littl* ti lt . Well sort*d and well rounded.
W*t . 2-inch poorly iort*d fin* to coar i * grain SARD. S*aa f 3 9 . 5 ' .
Trac* of taall grav * l .

O*ni* gray fin* to coarf * gra in SAND. W*ll rounded. M*t.

rir» gray fin* grain SARD. Wet .

Saa>* aa above.

5 a ax as above .

E . O . S . t 50 '



Pro jec t Ha»e Dead Creek
Pro j e c t Ho . IL 1 140
Date Prepared l-7-»7
Prepared by K*«ia Phillips
Depth ( f t ) Descr ipt ion

H - 5

^gggra&SSH "A*™

20JS5£5£1|£1! «AY SILTY CLAY2°^^£^2>^QJ^^^^ra

-^^^^^^^^H OR AY SANDY SILT

£̂;;&£&^/£il QflAY FINE SAND-t:>:v^-::>;v:--.V./ ;^-:0 :^:l

Borina./W«ll Ho. H-5
Loctt lon Si t * H
Owner ICPA
Top of Inn«r c » » in < j El«v. NA
Dri l l i ng f ir * Pox drilling
Dri l l e r Jerry H«uon
Start t Coarplction Date* 1/7 4 1/7/ 17
Type of Rig Mobile 8-«l
Method of Drlllinq J 3/4 - I . D .

hollow (tea augers
WU. DATA

Hole Dl*» . 1 in.
Bo ring Depth 27. S ft .
Casing and Screen olaa.
Screen Interval
Screen Type
Stickup
Well Type
well Construct ion :

Fi l ter Pack
Seal
Grout
Lock Ho.

TUT DATA

Static Water Elev. Date
Stat ic water elev. Date
Slug Test Yes ____ Ho
Test Date
Hydraulic Conductivity
Other

MKTKK QQAUTT

Saoplei Taken yes Ho X
No . of Saoples
Types of Sasiples

Date Stapled
Samplers
Sasiples Analysed for

Split Saaples Yes ____ He X
Recipient
Coaaents Subsurface soil samples

froa boring 0 - 1 0 ' analysed f o r
HSL compounds.

Ground e lev. 4 0 9 . 7 5



Sit* Dead Cr* *fc Jltt-H Bo ring/if* 11 Bo. H-5

3aapl* O*pth Blow Coat Description

I - 2 .5

3 . 5 - 5

6 - 7 . 5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

IS - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

5-9- 14

3-4-6

1 -3-3

7-8- 10

1-5-4

9- 17 -20

6-4-1

1 -2-1

2- 1 -4

3 -2 -3

1 - 1 -2

FILL confuting of brown silly CLAT including c ind * ra , »*dm» grim land,
•nd brick frag»*nt i . Dry.

FILL conii it ing of fin gray clayay SILT. Trie* of saall grave l and fin*
grain land. Mont.

TILL • • » • at abov* . Mott led with black t i l t . Moi i t .

flLL black cind*ri and s»all to •ediua grav * l .
Dry .

PILL !a«* aa abov* . (wa t * r t approx . 12' I

WASTE conanting of var ioua d*bri i aatar ia l i , rubb*r , paper , and cloth
products .

No recovery - probably laae ai above,
rill discontinue! t approx. I S ' .

Soft gray v*ry lilty CLAY. Littl * fin* gra in sand . Mo i s t .

Loo** gray very sandy SILT. SOB* fin* gra in land. w*t .

Saai* ai abov*.

Loos* gray fin* grain SARD. Trace of s i l t . Well s o r t e d . Wet .

t . O . B . • 2 7 . 5 '



Dead Creek
I L 3 1 4 0

P r o j e c t Naae
P r o j e c t No. _____________
Date Prepared 1-7-17
Prepared by K«»in Phillipi
Deoth ( f t ) H- 0 f>*»4«rr < nt i

FILL

WASTE

2S

3O-

35-

4O—

45-

5 0 -

QflAY SILTY CLAY

GMAY PINE SAND

Bor ing/Wel l No. H-6___________
Locat ion S i t * H_______________
Owner I8PA_____________________
Top of Inner Cas ing t l ev . NA_____
Dr i l l i n g rir» ran drilling_______
Dr i l l e r Jerry Htaaen____________
Star t 4 Complet ion Datei 1/7 t 1/1/f,
Type of Rig Mobile B-«l_________
Method of Dri l l ing 3 3/4" I . D . hol low
itea «uger» and rotary

MILL DATA

S in.Hole Di » » .
Boring Depth 5 0 . 0 fTT
Caaing and Screen Oiaa.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Typ« ___________
Well Construct ion :

f i l ter Pack _______
Seal ____________
Grout
Lock No.

TK3T DATA

Stat i c water Hev. _ _ _
Stat ic water B l ev . _ _
Slug Teat Tea
Teat Date

Date
Date

Hydraul ic Conductivity
Other

WATT! QOALXTT

Saaplei Taken
No. of Saaplea
Typea of Staples

Yea No

Date Stapled
Saapleri ___
Staples Analyzed for

Split Staples
Recipient ___

Yes No

Coa»ents Subsurface soil itaplts
froa boring 3S - SO' analyzed for
HSL ceapounds ._________________

RDIAMU
Ground e l ev . 4 0 1 . 1 9



Sit* Dead Creek lite-H Boring/Well Bo. H-g

Saaple Depth Blew Cooat Description

1 - 2.5

3.5 - 5

6 - 7.5

1 .5 10

11 - 1 2 . 5

1 J . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

6-H-S

5-7-10

5-9-5

1 1 - 16- 12

4-3-2

5-4-3

3-2-2

2-1-3

1 - 1-4

3-3-5

l-l-l

FILL 0-1 .5 Bltck cinders. coin* grain land and small gravel .
I . 5 - 2 . 5 Brown si lty CLAY. SOB* saa.ll grave l . black c inders , and
br ick fragment s .

FILL consist ing of dark brown coar s e gra in SAND and lull grave l . Dry .

WASTE conai»tlnij of black-brown clayey SAND. Sos>e (Mil to large g rave l .
Alto includes a black flaky substance. Hoist.

WASTE 8 . 5 - 9 . 5 Black oi l or tar- l i ke stained sludge including a black
flaky fubitanc* at abov * .

9 . 5- 10 Brown and black coari * qrain SAND and SMll gravel . SOBM
black flaky »at«nal aa above .

MASTC 11- 1 1 .5 Tellowiah-brown chunky waate. Very mwitt.
I I . 5 - 1 2 . 5 Coar i e grain SAND and iMll gravel. Stained black with

viacoua liquid. Very

water 9 13- .

WASTE cona iat inq of sand and gravel with various debria aeter ia la includ-
ing paper and cloth products and black stained wood chips.

WASTE sast* as above.

WASTE consisting of brown-black stained sludge including saall hard
spherical beads l - l /S * d i a . l and wood chips. Wet.

WASTX consisting of dark gray sludge with a soft and sticky red substance
throughout; (turns hexane g r e e n ) .

WASTE saaie as above; with snail spherical bead* and Bore red substance .
Pill diacontinues t appro*. 2 6 ' .

Soft gray very silty CLAY. Black stains and a t r e a k s . Wet .

Pirsi gray fine grain SAND, well rounded and sorted . Top 6 inches
stained dark gray. Wet .



Sit* D*ad Cr««> Sit*-H Boring/I**!! mo. H-< eont .

aBfil* Depth How Count D*icriptioo

5 foot
interval from
30' .

3 3 . 5 - 3S

3 8 . 5 - 40

4 3 . 5 - 4 5

4 1 . 5 - SO

9- 12- 18 £ • • • • • above.

1 2 - 2 0 - 2 4 Gray very d«n>* fin* to coan* gra in SAHD. W«t.

1 5 -22 -2 1 Light gray v*ry d«ni« fin* gra in SAND. Trac* of f i l t . W«ll l o r tad .
W«t.

10- 10- 17 Saa* at abov* .

E . O . B . « 50 -



Pro j e c t NIB* D»*4 Creek
Pro j e c t Ho . IL 3 140
Date Prepared l-*-!7
Prepared by Kevin "hillips
Depth ( f t )

M - 7
Description

2O-

25-

3O-

35-

4O-

45-

-ftflj

QUAY SILTY CLAY

BROWN AND GRAY
FINE - MED SAND

Boring/Well No.
Loc i t ion S i t e
Owner IEPA

H-7
H

NATop of Inner Citing E lev . _________
Dri l l ing f ir » Fen dril l ing
Dri l ler Jerry H«Mon____
St irt t Complet ion Date* I/I i 1/1/17
Type of Rig Mobile 8-61___________
Method of Drill ing 3 3/4* I .p .

hollox itea augers , Rotary
VKU. DATA

« ia.Hole Diaa. ___________
Boring Depth 5 0 . 0 f t .
Casing and Screen Diasi.
Screen Interval _____
Screen Type ________
Stickup ____________
Well Type __________
Well Construct ion:

Fi l t er Pack _______
Seal _____________
Grout
Lock No.

TSST DATA
Stat i c Water Elev . _ _
Stat ic water Elev. _ _
Slug Test Yes_
Test Date

Date
Date

No
Hydraul ic Conductivity
Other

Saaples Taken
No. of Saaples
Types of Sanples

OOAUTT

Yes No X

Date Stapled
Sasiplers
Staples Analysed for

Split Staple*
Recipient ___

Yes No X

No subsurface soil samples
analysed.

REJUJtKS
Ground e lev . 4 1 0 . 8 6



Sit. Dead Creekf i te-H Boriag/W«ll Bo. H-7

Saaple D*pth Bio* Couat Description

I - 2.3

3.S - 5

« - 7.S

8.S - 10

I I - 1 2 . 5

1 3 . 5 - 13

16 - 1 7 . 3

U.S - 20

2 3 . 5 - 25

2 S . 5 - 30

3 3 . 5 - 35

3 1 . 5 - 40

4 3 . 5 - 45

4 1 . 5 - SO

12-14-16

2-4-5

3-2-3

3-4-6

2-3-4

3-3-4

1-1-2

1-1-5

3-1-14

7-9-13

12 - 12 - 14

1-12-20

19-25-JO

7-»-7

flLL consisting of black »ilty CLAY with crushed liaestone end brick
fragaents. Dry. Pill discontinues t approx. 3' .

Gray st i f ; very tilty CLAY. Trace of fine grain sand. Hoiat . Cheaica l
odor.

Saae aa above. SOB* black and dark fray staining. Gasoline odor .

Saae as above. No staining. Sl ight odor .

Brown and gray iBott led) f ir * very silty CLAY. Occaaional silt str ing-
e r s . Hois t . Ho odor .

Saae as above.
Water * 1 5 . 5 ' .

Brownish-gray loose fine grain SAND. SOB* silt. Occasional iron
stained pockets. Wet.

Brown loose fine to a*diua gra in SARD. Trace of si lt . Well sorted and
rounded. Wet . Start saapling interval t 2 0 * .

Reddish-brown dense coarse gra in SAND. Trace of saall grave l . Soae fine
to aediua grain sand. Poorly sor t ed and well rounded. Black stained
sand seaa ( 2 ' ) • 2 4 . 5 ' . We t .

Grayish-brown dense fine to aediua grain SARD. Well rounded and s o r t e d ,
wet!.

Brown dense fine grain SAND. Trace of aediua grain sand. Well sorted
aad rounded. Wet.

Gray very dense fine grain SAND. Occas iona l natural organic layers .
Wet.

Natural wood. (apparently drill and »aaple a buried tree • «3 ' i

Gray fira fine to coarse grain SAND. Rounded, wet .

E . O . B . • 50'



Pro j e c t Na»e Dead Cre e k
Pro j e c t No . I I . 3 1 4 0
Date Prepared^ 1-12-17_____
Prepa r e d by Ee»ln Phill ipa
Depth I ft) Descr ipt ion

E E - 0 3

Boring/well No . H-l/tE-03
Locat ion S i t e H_________
Owner IEPA ~~

4 1 1 . 4 7Top of Inner Caung Cl ev . _________
Dri l l ing Fira fox drilling________
Dr i l l e r Jerry H«Mon_____________
Star t l Co«pl«tion D«t»» 1/9 t 1 / 12/ 17
Typ« of Rig Hebil* 8-«l___________
H«thod of Dril l ing 3 3/4' I . D .

hol low it«» «u9»ri
WILL DATA

Hol« 01*1 __________
Boring D«pth 1 5 . 0 f t .
Coing «nd Scr»«n Diia.
Screen Int»rv«l 27 -

2 inV
f t .

Screen Type «ttinle«» tteel 0 . 0 1 " ilot
Stickup 2 . 36
We 1 1 Type •onitoring
Well Construct ion:

F i l ter P»ck
Seal 2 4 - 2 2 f t .
Grout

- 24 ft .
22 f t . to jutf » ce

Lock No. 2134
TUT DATA

Stat ic water Hew. i «4 .74 Date 3-2<-«7
Static Water Ilev. 3 9 1 . 7 2 Date i-ll-«7
Slug Teat Yea X No___
Teat Date 5-11-17
Hydraulic Conductivity 10

7 . 3
10'Je »/see

Other PH
Cond. • 2 100 uahoa Te»p. • 56' T
Yellowish

WATZB QUALITT

Saaiplei Taken Yes X
No. of Saaplea 1 round_____
Types of Saaples groundwater

No

Date Saapled _
Samplers I k

3- 17 - a7

Samples Analysed for H3L eo»pounds

Split Saaples
Recipient __

Tea NO

Couents Subsurface soil saaples
fre» boring i - IS' analysed for
HSL co»pounda ._________________

UMABKS
Slight organic eder



Sit* Dead Creek fite-B Boring/Well Wo. H-»/well l t t -03

9ae*>le Depth Blow Cooatt Description

1 - 2 . 5 4-S-7

3 . 5 - 5 4-5-1

6 - 7.5 §-12-11

1 .5 - 10 30/2

11 - 1 2 . 5 1-1-1

1 3 . 5 - 15 2-3-5

16 - 1 7 . 5 1 -2-3

0 - 1 . 5 Black cinders

1 . 5 - 2 . 5 Brown and gray lilty CLAY. Trace
concrete fragments .

PILL §• • • ** above .

of SMll gravel , br i c k , and

PILL consist ing of black and gray si lty CLAY Ipotiibly s ta ined ) . 2
inches of black granu lar Bater ia l and «••!!
WASTE (Boi i t l

WASTE - no recovery ( rod bounced, probably

Hater 9 11' while drill ing.

Gray very sandy SILT. Soae fine grain sand

Cray f irm very sandy silty CLAY. Sosie fine

spherical beads t 7 ' .

rubber Mterial 1 .

. Wet. slight chesucal odor.

grain sand and s i l t . Her i-
sontally bedded and slightly varved . Occas iona l fractures containing
iron-like staining. Hois t .

Saae as above; bedding is 1/f to 1/4 * thick . Occas iona l f ra c t u r e s and

i a . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 S . S - 10

3 3 . 5 - 3 5

i-l-l !

1 -2 -3

1-1-1

3-4-7

*-*-10

3-t-l

root trails or burrows .

Gray loose very clayey SILT, soae fine gra in sand . No bedding. We t .

Saae as above; slightly bedded ( I/I" I and sl ightly varved .

Saaw as above.

3a»e as above. (Pine grain sand in tip of spoon ) .

Prosi 27' dark gray fine grain SAND. wet . Slight cheaical odor .

Pira gray fine to coarse grain SAND. We t . well rounded.

1 . 0 . 8 . • 35 '



Naoe
Bo.

Deed Creek
I t 3 1 4 0_ __

1-13-fTDate Prepared
by Kevin Fhillip*

Depth ( f t ) Descr ipt ion

E E - 0 4

10 —

BROWN
AND GRAY
SILT

15-

20-

BROWN
F INE -MED
SAND

25-

Boring/Well No. H-9/gg-04
Locat ion Si te H________
Owner ICPA
Top of Inner Cas ing C l ev . 413 . 26
Dril l ing firm fo« drilling________
Dr i l l e r Jerry Haauaon______________
Start t Completion Dates 1/ 13 . 1 / 1 3 / 8 7
Type of Rig Habile B-61___________
Method of Dril l ing 3 i/«" I .D .

hollov ite» «uger»
WKU. DAXA

Hole Di*a. ( in.
Boring Depth ?S ft.
Casing and Screen Dia«. 2 in
Screen Interval II - 23 ft.
Screen Type
Stickup

»teel 0 . 0 1 " ilot
1 . 9 3 f t .

Well Type •onitoring
Well Conitruction:

Filter Jack 31 - 16 ft.
Seel 16 - 14 ft .
Grout 14 ft. to lurfice
Lock no. 2 1 3 4

TEST DATA

Stat i c Water Ilev. 3 9 1 . 0 7 Date 3 -26- 17
Stat ic Water Ilev. 3 9 9 . 0 1 Date S-l l-17
Slug T»it Yes I Ho____
Test Date 5-12-t?_______________
Hydraulic Conductivity 1.2 «

7 . 2Other pH
Cond. • 2000 usUios Tesip.
Clear-yellow___________

MKTO QVXUTT

Saaplei Taken Yea X
Ho. of saopiei 1 round_____
Type* of Saaplei groundwater

No

Date Stapled
Staplers C

3- 17- »7

Saaplei Analysed for HSL coapoundi

Split Saaplei
Recipient __

Ye* NO X

Coaatenti Subturface toil aaaple
froa boring fro* 15 - 28' analysed
for HSL organic*______________



Sit * D*ad Cr**k Slt *-H »oring/W*il Uo. H-9/v*l l tEE-04

Saapl* Depth How Cooat Description

1 - 2.S

3.5 - 5

6 - 7.5

8 .5 - 10

1 1 - 1 2 . 5

1 1 . 5 - 15

16 - 1 7 . 5

U.S - 20

2 3 . 5 - 25

5-5-J

3-4-6

3-S-»

3-5-7

2-2-5

2-6-1

2-6-7

1- 1 -3

7-14- 1 1

0-2 ' r irB brownish-gray clayey SILT. Trie* of fin* grain sand. Mont .
2 - 2 . 5 ' FirB brown sandy SILT. SOB* fin* grain sand.

St i f f
find.

S*B*
v*ry

Brown

S*B*
grain

Brown

Brown

Brown

Brown
w*t .

C . O . B

brown and gray (Bott l ed) very lilty CLAY. Trie*
Occasional clayey tilt lay*r* ( 2 * ) . Hoi i t .

•t abov*r b*coB*« incrcatingly < i lt i *r at 7* then
fin* SAJID at 7 1 / 4 ' . Trac * of lilt. Dry.

v*ry fin* gr«in SAND. Trac * of s i lt . Dry.

a* above; a 4 inch lilty clay lay*r appears at 12
sand .

fin* grain SAND. W*t .

fin* grain SAItD. SOB* a*diua grain land. M*t .

B*diuB grain SAND. Trac* of coars * grain land.

Dry .

of fin* gra in

grad*i into brown

' . Tree* of fin*

w*t.

B*diuB grain SAND. Trac* of coar i * grain land and taall grav* l .

. • 25-



Pro j e c t Na>e Dead Cre e k
Pro j e c t Bo. IL 3140____
Da t e Prepared 1 -2 1 - 17
Prepared by Tia Ma ley
Depth ( f t ) Descr i p t i on

E E - 1 2

10 -

15-

20-

25 -

30-

FILL

33

WASTE

DARK GRAY
FINE SAND
DARK GRAY
SILTY CLAY

DARK GRAY
F INE - CRS
S A N D

Boring/Wel l No .
Locat ion S i t *
Owner

I - l/EE- 12

ICPA
Top of Inner Casing Elev. 409 . 16
Dri l l ing Fir« Fox drilling_______
Dr i l l e r Jerry Haaaon______________
Star t 4 Complet ion Date* l /27 - l /2 » /87
Type of Rig Mobile 8-61__________
Method of Dri l l ing 3 3 / 4 " I . D .

hol low «te« augeri . Rotary
WILL DATA

I in.Hole Diaa .
Boring Depth 3 3 . S f ~
Casing and Screen Dia«. 2 in.
Screen Interval 21 - 33 ft.
Screen Type stainless steel 0 . 0 1 ' s lo t
Stickup 0 . 5 2 ft.________________
Well Type aenitoring____________
Well Construct ion:

f i l ter Pack 33 - 25 ft . natural
Sea l 2S - 23 ft.______________
Grou t 23 f t . to surface
Lock No. 2 1 3 4

TEST DATA

Static Water Elev . 3 8 7 . 4 3 Date 3 -26- 17
Static Water E lev . 3 8 » . 6 S Date S- l l - 17
Slug Test res____ No X
Test Date _____________________
Hydraulic Conductivity ___________
Other pH • 7.4________________

Cond. • 3 2 0 0 USURPS Teap. - 58* f

MMTO QOALXTT

Sasiples Taken
No. of Saaples
Types of Sasiples

Yes X
1 round

No
groundxater

Date Sampled _
Samplers t t

3-23- 17
Sasiples Analysed for H3L eeapounds

Split Saaples Yes X No_
Recipient Sverdrup. Inc. for Ce r r o
Capper_____________________

Coa»ents Subsurface soil sa»ples
frosi boring 0 - 10' analysed for
HSL compounds ._______________

ROUUUU
Duplicate of PC-gW-24



Sit* Dead Creek l i te-I Boring/Well »o. I-l/Well I EE - 12

Sample Dvptfc Blov Cevat Description

1 - 2.5

3.5 - 5

6 - 7.5

1 .5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

11. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

31 - J 2 . 5
-

5-6-7

3-4-6

3-5-4

7-2-1

4-2-1

7- 10- 14

1-3-4

4-3-1

0-0-2

2-2-2

0-0-1

6-1-10

7-«-i

Crushed limestone and gravel on surface - parkin? lot for semi- tra i l e r s .

FILL consist ing of brown-black aandy CLAT including a mixture
fin* to coarse grain land, large grave l , and alag. Dry.

WASTE consisting of brown-black gravel ly SAND including ilag,
paper and wood products, and a whit* gravelly substance. Dry

of aspha l t ,

sta ined

WASTE. Same a* above; with more flag and small iph*rical beads . Dry .

WASTE - poor recovery; probably save ai above.

WASTE - laaw a a above; wet.

WASTE consisting of black (oi ly sta in *d) aludge-like material
wood chips , coars* grain aand, and concrete fragments. Wet.

WASTE. Sam* as above; with brick and concrete fragments, sand
grave l , and soft clay. W* t .

WASTE. Same as above. rill mater ia l discontinues f 2 1 ' .

2 1 -22 ' Dark gray fine grain SAND. Some black sta in ing . Wet .
2 2 - 2 2 . 5 Dark gray silty CLAY. Mo i s t .

Dark gray silty CLAT. Kois t .

Dark gray to black fine grain SAND. Trace of silt and medium
wet.

Dark gray medium to coarse grain SAND. Wet.

Same as above; with a trace of small gravel . Wet .

E .O . I . • 3 J . 5 -

including

and

gra in SAND.



CALIBRATOR
ORIFICE

for
HIGH VOLUME AIR SAMPLER

CERTIFICATE
of

CALIBRATION

SERIAL NO.

nig GENERAL METAL WORKS INC.
mjlji *M* WWDGeTOWN ftOADIVILLMC Of CL£VCS. OHIO <BO«I TEL 5U-Wf-229



High Volume Sampler
Cal ibrat ion Data



APPENDIX C

AIR SAMPLING FLOW VOLUME CALCULATIONS
AND CALIBRATION DATA



Sit. Dead Cre«fc »ite-q Bociog/Well Bo. Q-i/Wei: t EE - 19

Saaple Depth lie* Coat Description

2 1 . S - 30

3 3 . 5 - 35

3 S . S - 40

8- 12- 15

1- 13-1 1

7- 10- 14

Spent coal coke in piles on surface .

Straight drill t o 3 0 ' .

Strat igraphy sequence bated on auger cutt lngt.

0-20 PILL contiat ing of black cind«ra, ilaq grav«l, and tin* to coar i *
grain sand. Dry. Pill probably discont inues • approx . 2 0 ' .

2 0 - 2 8 . 5 Brown-gray SILT. Trace o f c l ay .

Gray very fine grain SARD. Trace of s i l t .

Sasie as above. Trice of coarse grain sand .

Saaw as above.

C . O . B . • 4 3 ' .



Dead Cree k
I L 3 1 4 0

Pro j e c t Na»e
Pro j e c t Bo. _ _
Date Prepared 2-J6-«7
Prepared by fi« Haley

Q-l/Et- 19

Depth ( f t ) Description

EE- 19

10-

15 -

20-

25-

30-I

35-

4O-

43

FILL

BROWN AND
GRAY SILT

GRAY
FINE
SAND

Boring/Well No. _________________
Locat ion Site Q
Owner IEPA____________________
Top of Inner Casing Elev. 4 2 3 . 2 2
Dri l l ing Fira Fe» drilling_______
Dri l l er Jerry Haaston____________
Star t i Complet ion Dates 2/ 10 ,2/ 10/ »7
Type of Rig Mobile B-«l__________
Method of Dril l ing 1 3/4" I . D .

hollow tte« «uo,er», tot«ry
MILL DATA

I ia.Hole Di»«.
Boring Depth O ft.
Oiing and Screen DIM. 2 in.
Screen Interval J 7 . S - 4 2 . S f t .
Screen Type stainless steel 0.01" _ _ _
Stickup 2. 1 f t .
Well Type •onitorinq____________
Well Construct ion:

F i l ter Pack 4 2 . 5 - 2» f t . Natural
Seal 2» - 2 7 . S f t .
G r o u t 2 7 . 3 f t . t o surface
Lock No. 2134_________________

TUT DATA

Static Water (lev. 3 9 » . 2 7 Date 3-2t- t7
Static water Ilev. 4 0 3 . 2 4 Date 5-11-17
Slug Test Tes____ No I
Test Date ______________________
Hydraulic Conductivity
other Duplicate of PC-gW-07 ~

WATD QOAL1TT

Samples Taken
No. of Staples ______________
Types of Saaples greufldvater

No

Date Saapled
Samplers C t I

3- 16 -47
Saaples Analysed for HSL eosipeunds

Split Samples
Recipient ___

Tea No

Cosments



Sit* Dead Cre«k Itte-q Boring/Well Ho. q-7/Well IEE-U

3aa*>le Dopt* llov Count Description

1 1 . 5 - 20

2 3 . 5 - 2 5

2 1 . 5 - 30

3 3 . 5 - 3S

3 8 . 5 - 40

10 - 17 -24

4-4-S

3-5-1

4-«-10

3-5- 10

Black cinder fill on s u r f a c e .

Stra igh t dril l to 20- .

Stra t i g raphy sequence bated on auger cutt ing ! .

0 - 1 8 ' FILL cons i s t i ng of black clayey SARD with loaie black c inders , s lag
•atenal, plastic and paper products, and wood chips.

Dark brown - dark gray SILT. Trace of very fine grain sand. Mo i s t .
Rust co l o r and oi l- l ike sta in ing . Laainated.

Save as above .

Brown fine to «ediu» gra in SAND. We t .

Saae as above.

Becosies g ray . Saaie as above . Trace of coar s e grain sand.

E . O . B . • 4 3 . 5 ' .



Pro j e c t Was* Dead Creek
Pro j e c t Wo. IL 1 140
Date Prepared *-*-*'
Prepared by fi« IUl«y
Depth ( f t ) Descript ion

E E - 1 8

10-

15-

20 -

25 -

30 —

35-

40-

43.5

FIU

BROWN AND
GRAY SILT

BROWN AND
GRAY FINE - MED
SAND

Boring/Well No. Q-7/fl-li_________
Location Si t e Q________________
Ovner ItPA ________________
Top of Inner Casing Ilev. 4 1 9 . 5 <
Dri l l ing rir« fo« drilling_______
Dr i l l e r Jerry H««e>on___________
3t«rt t Coapletion Ostei i/t/tt,2/t/tl
Type of Ria Mobile B-«l_________
Method of Dri l l ing 3 3/4' 1 . 0 .
hollo* itea tuqeri »et«ry

I in.Hole Di » » .
Boring Depth 4 l . i ft.
Cuing and Screen Diaa. 2 in.
Screen Interval 31 - 41 ft.
Screen Type itaialeai iteel 0 . 0 1 ' ilot
Stickup 1 . 3 4 ft.________________
Well Type Bonitaring
Well Construct ion:

Fi l ter Pack 43 - 27 ft . natural
Seal 27 - 28 ft.
O r o u t 2 5 f t . t o surface

21 14Lock Me.

Static Water Clev . 1 » 5 . 10 Data l-2t-!7
Stat ic Water tlev. 1 »« .2« Date S-l l-<"7
Slug Test Tea____ Mo »
Test Date ______________________
Hydraulic Conductivity ____________
other High oil content, .strong odor

QOkUTT

Saatples Taken
Wo. of Saaples ____________
Types of Saaiples groundwatsr

We

Date Sampled __
Samplers E t c
Sas^les Analysed for H3L compounds

Split Samples
Recipient ___

Tes Wo X

Com •nti



Sit* D«ad Boring/Well »o. Q-6/¥«ll IEE-17

3*ai)l* Depth lie* Coat Description

I - 2 .5

3.5 - 5

6 - 7.5

8.5 - 10

I I - 1 2 . 5

1 3 . 5 - 15

H.5 - 20

2 3 . 5 - 25

2 1 . 5 - 30

3 3 . 5 - 35

3 6 . 5 - 40

5-6-6

3-3-5

12 -20-22

13 -20 -40

6-9-5

4-4-5

4-4-7

10- 15- 19

1 1 - 14-20

12- 14- 16

Well vegetated fill on surface .

FILL consists of brown si lty CLAY. Trace of fine grain sand.

FILL consist ing of dark brown silty CLAY and brown fine grain sand .
Layered. Dry.

FILL consisting of brown very fine grain SARD. SOB* silt. Dry.

FILL consist ing of brown silty clay and fin* grain sand. Trac* of coar s *
grain sand and brick f ragment s .

FILL consist ing of brown •*diu> to coars * grain SATO. Trac* of ••all to
l arg * gravel and crushed l iBeston* . Dry .
Fill discontinues » 1 4 - .

Brown SILT. Trace of very fine grain sand. Dry.

Light brown fine grain SARD. Dry .

SasM as above.

Light brown Bediun grain SAND. Trac * of coars * grain sand and s»all
gravel. Wet • 3 0 ' .

SIM as above.

SaM as abov*.

I . O . B . « 4 3 ' .



Pro j e c t Haa* Dead Creek
Pro j e c t Ho. IL 3 1 4 0
Date Prepared *"*~f7

Prepared br **• tUley
D«pth ( f t ) Description

E E - 1 7

m\\

30-

38-

4O-

m FILL

BROWN SILT

BROWN
FINE SAND

BROWN
MED IUM SAND

Boring/Well No.
Locat ion S i t e
Owner IEPA

Q-6/H-1T

Top of Inner caung Clev .
Dri l l ing f ira fo« drilling
Dri l ler J«rry Haaacn
St t r t t Co»pl«tioB D«t»i
Typ« of Hi? Hebil* B-«l

4 2 3 . 0 «

Method of Drill ing
hollow ate*

3 ]/«' I . D .
«na ret»ry

VKU. 0*1*
Hoi* Dita. I ia.
Borin9 CXpth 43 ft .

«nd Screen Oi-a. ; i
Screen Interval 31 - 43 ft.
Screen Type it«inle«« «teel 0 . 0 1 ' i lot
Stickup 1 .0« f t .
We 11 Type •oniterine;
well Conftruction: ~

Filter Pick 41 - 3 4 . S f t .
Seal 3 4 . 5 - 3 2 . S f t .
Grout 3 2 . S f t . t o iurfiee

2 134Lock No.

St-tic Water Ile». 3 » 4 . > 7 Oat* 3 -26- 17
Stat ic water Ilev. 3 > 6 . 2 6 Date >-ll-<T
Sluq Te«t Te«____ lie I
Te»t Date ______________________
Hydraulic Conductivity
Other ____________ 7 . 0 _

I. • 1500 uCond. uanea Teap.

Saapl*i Tak*n
No. of Staples
Typ*« of Saaplat groundvater

QOkUTT

Tea X
1 round

Date Stapled
Saapler* t

3-16-17
Saaplea Analysed for HSL ceapoundt

Spl it Saaplea
Recipient __

Tee NO

Col •ntt

Background location



Slt« Dead Cr«<> «ite-q Bo ring/Well Bo. Q-5/Kell * EE - 10

Sejiple Dvptk Blow Cemt Description

3.S - S

8 .3 - 10

13. S - IS

11. S - 20

23. S - 2S

2« .S - 30

3 3 . 5 - 35

3-37-7

2-4-2

HA

HA
NA

4-4-4

2 2 - 2 0 - 2 2

FILL Mterla la on lucfac * .

PILL coni i tt ing of black clayey land with (OM black clndcri, fly a ih .
wood chipa , and fin* to coar ia grain aand. Dry.

Saa« ai abov* .

He recovery. Posa ib l * rubber t i r e .

Ho recovery - fill apparent ly diacont inue i t 2 2 ' .

Ho recovery.

Gray fine to »«diu» grain SAND. Wet.

Saat* aa above.

E . O . B . • 3 J '



Pro j e c t daae Dead Creek
Pro j e c t »o . I t , 3 140
Date Prepared

by Tta Maley
Depth ( f t ) Descript ion

10

15

Boring/Hell He. _
Location Site Q
Owner IEFA

Q-VII-10

Top of Inner Caalno: Ilev. 4 1 9 . 40
Dril l ing Pir » roi drilling_______
Dr i l l e r Jerry Haaaien____________
Start t Completion Dates 1/22- 1/22/ *?
Type of JUg Mobile B-61__________
Method of Dril l ing 3 3/4" I . p .

hollow item augers

I in.Hole Diaa. ____^^_
Bering D e p t h 3 S f t .

and Screen Dia». 2 in.
Screen Interval 2 7 . 5 - 32. S ft .
Screen Type »tainle«a iteel 0 . 0 1 ' alot
Stickup 2. 1 f t .
Well Type •cniteriag _____________
Well Construct ion :

Filter Pack 3 2 . 5 - 28 ft . ______
Seal 25 - 23 ft. ______________
Orout 6 ft. to aurfaee
Lock Ho. 2 1 3 4

TUT DATA

Static water Ilev. 3 * 9 . 3 7 Date 3-26-17
Static Water Ilev. 3 » S .44 Date 5-11-17
Slug Teat Tea____ Be I
Teat Date ____________________________Hydraulic Conductivity
other pH - S.I______________

eend. • 3 1 0 0 uabea Te»p. - to* T
turbid

WATD QOALITT

Saaplea Taken Yea X
Bo. of Saaiplea 1 round______
Typei of Saaiplei qround*ater

No

Date Sampled
Saapleri I

3-16-17
Savplea Analysed for HSL ce»peund«

Split Staples
Recipient __

Tec

Coaaenta Strong hydrocarbon odor



Sit* Dead Cre*)* iite—Q Boring/Well •»- Q-«/Well ME-09

Saaple Deptb Blow Coast Description

3 . 5 - 5

» .5 - 10

1 3 . 5 - 15

1 1 . 5 - 20

2 3 . S - 25

2 * . 5 - 30

6-7-1

7- 17- 12

1-0-1

J- 14- 17

1-2-5

2 -3- 12

Brown-black illty CLAY FILL on tur t l e * . Trie * of paper products and
• and.

Ho recovery - FILL

TILL consist ing of brown-black SILTY CLAY with SOB* tlaf 7rave l , br ick
fragaent * . and broken glait .

FILL - «aa« at above. Noitly black cinderi, «laq gravel, *and, and t i l t .
Fill ditcontinuea • approx . 1 6 ' .

Gray to dark gray fine to aediua gra in SAND. Hoiit.

SIM aa above. Met .

Saae as above.

t . O . B . * 3 3 ' .



Desd Cree k
IL 3 1 4 0

Pro jec t l»aa>e
Pro j e c t Ho. ___ _
Date Prepared 1-21-JT
Prepared by Tta lUley
Depth ( f t ) Descript ion

FILL

30-

33

GRAY
FINE - MED
SAND

Boring/Well No. _
Location Si t e Q
Owner IEPA___
Top of Inner Casing Blev. 4 1 5 . 40
Dri l l ing rir» Po« drilling_______
Dri l ler Jerry Haaaon__________
Start t Completion Oatei 1/21-1/21/17
Type °t «i« Mobile B-61__________
Method of Drill ing 3 3/«" I . D .
hollo* tte» augers

I in.Hole Oiaa.
Boring D e p t h 3 3 f t .
Ca*ing and Screen Dia«. 2 in.
Screen Interval 21 - J3 ft.
Screen Type itainleaa ateel 0 . 0 1 ' » lot
Stickup 2 . 0 2 f t .
Well Type •enitoriao;
Well Construction:

f i lter Pack 33 - H ft. natural
Seal H - 17 ft.
grout" 17 ft. to surface
Lock No . 2 1 3 4

Static Water Clev . 3 * 8 . 2 4 Date 3-26- 17
Static Water t lev. 3 » » . I 3 Date S-l l-17
Slug Teat tes »~ »o
Test Date 5-13-17______________
Hydraulic Conductivity* . *0 « 1
other pH - S.I____________

Cond. • 1700 uahesTe«p. • «2*

mm QOAIOTT
Saaples Taken Tes I
No. of Saaplei 1 round_______
Types of Saaples grouadvater

No

Date Stapled
Samplers t
Staples Analysed for H1L compounds

Split Saaplei
Recipient __

Yes No

Co« ints
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Pro j e c t »•»•
Pro j e c t Bo .

0*ad Creek
IL 3 1 4 0

Date Prepared 1-21- 17
Prepared by Ti« lUley

Deecription

E E - 0 8

FILL

GRAY CLAY

33-

40

GRAY
FINE - MED
SANO

Boring/Wel l Ho.
Locat ion Site
Owner

Q-3/EC-OI
IEPA

Top of Inner Cailng ( lev. 421 . 14
Dr i l l i ng rir« ro« drilling_______
Dri l ler Jerry HaaaMn____________
Sta r t i Complet ion Dates 1/21-1/21/iT"
Type of Uig Mobil*
Method of Drill ing j 3/4 * I . D .
hollo* »t«» aug«ri

MU. DATA
I in.Hoi * Dial

Boring D«pth 40 ft.
Caiing and Screen Dia>. 2 in.
Screen Interval 33 - 31 ft .
Screen Type itaialets steel 0 . 0 1 *
Stickup 1 . 5 t f t .
well Type •enitoring________
Mell Conitruct ion:

fi lter Peck _ 31 - 30 ft.
Seal

slot

30 - 21 ft .
Orout 21 -26 ft and I ft to iurface
Lock Bo. 2 1 3 4

Stat ic Water Ilev. 3 1 J . T I Date 3-26- 17
Static Water «lev. 3 1 2 . » 2 Date j-l l-t?
Slug Teat Tea K Wo____
Test Date i-13-«7_________
Hydraulic Conduetivityl. Of « l!T*e»/t«e
other _____ _______________

Saaples Taken
So. of Saa>plet
Type* of Sanplet groundvater

QOALZTT

Te* »
1 round

Ho

Date Sampled 3- 16- 17
Saapleri l i t
Staple* Analysed for H5L compound*

Split Sa»ple*
Recipient ___

Te* lie

Com >nt *



Site Dead Creek fite-Q Bering/Well Mo. Q-2/Wel l > C E - 0 7

Saapl* D*vt* Blow CooBt Description

3.5 - 5

«.S - 10

13. S - IS

1 8 . 5 - 20

23. S - 2S

21. S - 30

33. S - 35

3« - 37. S

HA

HA

33-10-t

5-«-U

3-4-3

5- 10-13

<-«-13

-

Black sandy CLAY with gr«v«l md cind»ri . Pi l l on turf t e * .

FILL - ipoon r«fu»«l Ipeinbl* rubber t i r e )

No recovery.

PILL - poor recovery. Appeeri to be vtrioui debrii including piper
products. Pill diicontinuei • ipprox. 1 7 ' .

Gray tilty CLAY. Trace of very fine grain tend. Dry.

Gray lilt. Trace of very fine grain tand. Hoist .

Oray fine grain SAHO. Ho i s t .

Gray fine to »ediu» grain SAND. Wet.

Saa« as above.

C . O . B . • 3 1 -



Pro j e c t !»•»• Dead Cre e k
Pro j e c t l»o. IL 3 1 4 0
Date Prepared 1 -30-17

by Tia Ha ley
Depth ( f t ) Descr ipt ion

FILL

Boring/Well No .
Locat ion S i t e
Owner IEPA
Top of Inner Ctslng Elev. 423 . 31
Dri l l ing rtra Tea drilling_______
Dri l ler Jerry H«Mon___________
Start t Co«pl«tien D«t«» 1/20-1/30/IT
Typ« of Rig Mobil* »-<!___________
Method of Drilling 3 3/< * I . D .

hollow it«« «ug«ri, Ket«ry

I in.Hole Oitm. _^_^^__
Boring D e p t h 3 1 f t .

2 in.C«§ing and 3cr«»n Oi«». _____
Screen Interval 3 J . 3 - 3 7 . 3 f t .
Screen Type tt«inlet» iteel 0 . 0 1 '
Stickup 1 .6« ft.____________

• lot
Well Type •onitoring
Well Construct ion:

Fi l ter Pack 3 7 . 5 - 29 ft . natural
Seal 29 - 27 ft.
Q r o u t 6 f t . t o surface
Lock Ho. 21 14

TUT OkZA

Stat ic Water (lev. 3 * 5 .4 1 Date 3-26- 17
Stat ic Water Ilev. 3 * 4 . 7 2 Date S-ll-17
Slug Teat Tea X lie___
Teat Date 5-U-«7_____ ____
Hydraulic Conduct iv i tyO.»5 » lQT*ea/iec
Other

Staples Taken
So. of Staples
Types of Staples greundvater

omuTi
Yea X

1 round
No

Date Stapled
Staplers E

3-16-17
Staples Xaalysed for HSL compounds

Split Saaples
Recipient ___

Tea No

Coi ants



Sit* Dead Creefc Boring/Well Bo. Q-l/WeU t t g -06

Sass?le Depth Blow Crnnt Description

1 - 2 .5

3.5 - 5

6 - 7.5

1 .5 - 10

1 1 - 1 2 . 5

13. 5 - 15

16 - 1 7 . 5

U/5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 8 . 5 - 30

31 - 3 2 . 5

3 3 . 5 - 35

9-20 -22

(- 15-12

5-9-3

3-6-2

1-3-13

4-3-2

3-5-7

2-4-4

5-5-9

1-2-2

3-7-1 1

5-6-6

3-1-11

1 -3-6

Black cinder fill on surface

FILL cons ist ing of black-gray si lty clay with asphalt, cinderi, land, and
gravel . Dry .

FILL - lane ai above .

FILL - lane ai above . Soae wood ch ip* .

FILL - ta»« a* above, with increased asiount of debris including trace*
of rope, paper product * , wood ch ip* , and black (tained land.

FILL - §«»e a* above.

FILL - taM a* above. Fill discontinue* • appro*. 14' then dark gray
(ilty CLAY. Moist.

dray (ilty CLAY. Hoiit .

Gray aandy SILT. Trace of very fine gra in land. Dry.

Saae aa above .

Dark gray very fine grain SAlfD. Soae J i l t . Wet .

Light gray fine grain SARD. Trac t of lilt.

Gray SILT. Trace of very fine land. Wet

Saae as above. More fine grain aand. Wet.

Sasie ai above.

B . O . B . • 35 -



Haae Dead Creek
Pro j e c t No . I L 3 1 4 0
Date Prepared 1-H-I7
Prepa r e d by Tl» Ha ley
Depth I ft) Descript ion

EE -06

FILL

4 2 3 . S I

Boring/Well Ho. _______
Location Site Q______
Owner ItPA___________
Top of Inner Cas ing t lev . _________
Drill ing fir» fo« drilling
Dr i l l e r Jerry Hasusen____________
Sta r t t Complet ion Datea 1/H-1/H/I7
Type of Rig Mobile »-«!__________
Method of Drill ing 3 3/4" I . D .

hol low itea iua,ert
VBU. DATA

I ia.Hole Di»m.
Boring Depth 35 ft .
Cuing end Screen Dii*. 2 in.
Screen Interval 2t - JJ ft.
Screen Type atainleaa tteel 0 . 0 1 " ilot
Stickup 2 . 3 f t .

anitering.Well Type ̂ ____________
Well Conatruction:

Fi l ter fack 33 - 26 ft .
Seal _ 26 - 24 ft.
Grout S ft. to aurface

2 1 3 4Lock Ho.

Stat ic Water tlev. 3 » i . S 3 Date 3 -26- 17
Static water tlev. 3 1 4 . 4 2 Date 5-11-17
Slug Teat Tea X Bo____
Teat Date 8-11- 17
Hydraulic Conductivity 2.2 x 10

7 . 0Other PH
ea/aec

Cond. 4 4 0 0 uahea T«ap.
Tel lewiah, turbid

mm QOAUTT
Saaplei Taken
Ho. of Saaplea ____________
Typei of Sanplet groundwater

No

Date Saapled __
Saaplera t i t

3-16-17
Sauplea Analysed for HSL compounds

Spl it Saaplea
Recipient ___

Tea No

Coa •nta

Slight odor



Sit* Dead Cr««k lit*-P Boring/Well Bo. P-5

Sampl* Dwpth lie* Cotmt Description

1 - 2 . 5

3.5 - 5

6 - 7.5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

1 < - 1 7 . 5

It. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

21 .5 - 30

31 - 3 2 . 5

3 3 . 5 - 35

4-5-7

4-3-4

1-2-1

1 - 1 -2

2-2-2

1-1-2

1-1-1

1- 1-4

1 -2-3

2-4-7

2-4-6

2-4-5

6-7-1

7-11-1J

Qra t t field ar *a on tu r fa c * .

PILL cont itt ing of loot* brown-black illty clay with crushed l imet tone ,
brick frag»entt , sand , and j»all grave l . Dry .

PILL - same ai above with il«g and cinder mater ia l .

PILL - tame ai above .

PILL coni itt inq of brown-red «ilty clay. Mott led . Some medium gra in
tand and tmall grave l .

PILL cont itt ing of brown tilty CLAY.

PILL - tarn* at above.

PILL contitt ing of brown silty CLAT . Trace of fine qrain tand. No i a t .

PILL - ta>e at above. Trace of fBall grave l and atpht l t .

PILL - »• » • at above . Mott l ed .

Fill ditcontinuet • appro * . 2 3 ' .

Light brown fine to aediua SAND. Dry .

Light brown fine to medium grain SAlfD. Trace of tilt. Dry.

Irown fin* grain SXITD. Wet .

Saa* at above. Trace of coar t e gra in tand. We t .

Sam* at above. Trace of coarte gra in tand and imall grave l . We t .

C . O . B . • 35 '



Pro j e c t Ham* Dead Creek
P r o j e c t Ho. IL U40
Date Prepared i-H-i"
Prepa r e d by Tim Raley
Depth ( f t ) Descr ipt ion

P - 5

•il-
1O-

IS-

20-

35-

30-

FILL

V/AVM.W.VA\wrnmT T
yyyyyyyyy

35-

BROWN
FINE - MED
SAND

Bor ing/Wel l Ho. _
Locat ion Sit* P
Owner IEFA

P-5

Top of Inner Cas ing Elev . HA______
Dri l l i ng ftr » FOE drilling________
Dri l l e r Jerry Mammon____________
Start l Complet ion Date * 2/ 12 , 2/12/tl
Type of Hig Mobile »-61__________
Method of Dril l ing 3 3/4" I . D .
hollo* iteai augert

MILL DAXA

I in.Hole Dla » . ______
Bor ing Depth J J . O fTT
Cuing, and Screen Dia>.
Screen Interval ̂ ___
Screen Type _________
Stickup _____________
well Type ___________
Well Construct ion :

F i l t e r Pack ______
Seal ____________
Grout
Lock Ho.

TKST DATA

Stat i c Water Ilev. __
Stat i c Water Elev. _ _
Slug Teat Tea
Teat Date

Date
Date

Ho
Hydraulic Conductivity
Other

Saaplea Taken
Ho. of Saaple* _
Type* of Samples

QOALXTT

Yes Ho

Date Sampled
Samplers
Sample* Analysed for

Split Samples
Recipient __

• nts
Tes Ho

Co* Subsurface soil samples
from baring 10 - 3S' analyied tor
HSL compound*._________________

Slight organic odor
Ground e lev . 4 2 2 . 9 1



ait* Dead Boring/Well »o. P-4

Sample Dcptfc Blov Ce«Bt Description

1 - 2.5

3.S - 5

6 - T.5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

21 - 2 2 . 5

23 .5 - 25

26 - 2 7 . 5

2 1 . 5 - JO

31 - J 2 . 5

3 3 . 5 - 35

3-3-5

4-9-1

3-4-«

5-7-22

6-7-7

2-9-5

7- 14- 19

2-10-2

13 -27- 17

4-6-1

3-4-4

5-10-10

3-6-10

5-10-13

Pill mater ia l on s u r f a c e .

PILL confuting of dark brown-black illty clay; ion* crushed liaeitone.
••all g rave l , and fine to ••diua grain sand.

PILL - !••• ai above with aore debri i Mater ia l including paper
and wood chips .

PILL - ia>* ai above.

PILL - »«»e ai above .

FILL - poor recovery .

Ito recovery.

PILL cons ist ing of brown si lty CLAT . So»e »edius-coane grain
ssiell grave l . Trace of a pale yel low solid (hard and br itt le)
Dry .

PILL - » • • • at above. Trace of paper products and wood chips.

PILL - issie as above with addit ional debris including asphalt .
crushed l iMStone, w i r e , and grave l .

PILL - taste as above.

Pill discontinues a t appro * . 2 6 ' .

Brown fine grain SAND. Trace of s i l t . Moi s t .

Saste as above. Wet.

Brown fine to »ediu» gra in SARD. Met .

Sas>e as above. Trace of coarse grain sand. Wet.

E . O . B . f 35 '

product !

sand and
substance .

s lag ,



Dead Creek
IL 3 1 4 0

Project Naaw
Pro j e c t Wo. _ _ _
Date Prepared j-ii-tl
Prepared by ti« lUley
O«pth ( f t ) Descr ipt ion

P- 4

FILL

BROWN
FINE - MED
S A N D

P-4Boring/well No. _________________
Locat ion Si te P'
Owner IEP»_______________________
Top of Inner Citinq t l »v . HA______
Dri l l i ng fir» Po« drilling________
Dr i l l e r Jerry Hieaon_____________
Start t Completion Datei 2/12, 2/12/S7
Type of Hi? Mobile B-61__________
Method af Dri l l ing 3 3/4" I . D . ~

hollow «te« iuqer»
WKLL DATA

S in.Hole Dlaa . _____
Bor ing Depth 3 5 . 0 f t ~

and Screen Dia>.
Screen Interval _
Screen Type _____
Stickup ________
Well Type _______
Well Construct ion :

f i l ter Pack __
Seal ________
Grout
Lock No.

TUT DATA

Stat ic Water Ilev. __
Stat ic Water Ilev. __
Slug Test Tea
Teat Date

Date
Date

Hydraulic Conductivity
Other

NATO QOALITT

Saaplei Taken
No. of Saaplea _
Type* of Staple!

Tea No

Date Stapled
Saopler i ___
Staple* Analysed for

Split Staple*
Recipient ̂ ^

Yes No

Consents Subsurface soil saaples
troa boring 0 - 10' tnd 25 - 3i'
analysed for H3L eeapounds .____

Slight organic odor .
Ground e lev. 4 2 4 . 6S



site Dead cr«^t lite-P Boring/well Bo. P-3

Staple Depth Blow Count Descr ipt ion

1 - 2.S

3.3 - 5

6 - 7.S

1 .5 - 10

11 - 12. S

1 3 . 5 - 15

16 - 1 7 . 5

11. S - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

7-J- 12

3-3 -30/6

3-3-6

6- 18 -33

1 2 - 1 2 - 1 3

5-7-15

6-17- 17

5-7-e

4-6-9

3-3-5

4-10-1

5-»-ll

Black cinder fill on su r fa c e .

PILL cons ist ing of black and brown landy clay with various dabr ia
• •tarial deluding paper product s , wood chip*, cloth, tin. rubber , s lag ,
c indera, crushed l imestone, an off-white crystalline substance, hay, and
fine to coarse gra in sand . Dry .

PILL - »a»e as above.

PILL - sasie as above.

PILL - sane as above.

PILL - poor recovery . Strong Both ball (naphalene) odor.

No recovery.

PILL - saate aa above.

Pill discontinues • appro* . 1 6 . 5 ' .

Gray silty very fine gra in SAHD. Dry .

Brown fine gra in SARD. Dry .

Saate aa above.

Saate aa above . Mo i s t .

Saate aa above. Met .

Saate aa above. Wet .

t .O . B . I 30 '



Dead Creek
I L 1 1 4 0

Pro j e c t NaM
Pro j e c t No. _________
D«te Prepar ed 3-ll-«7
Prep a r e d by Ttai (Uley
D«pth ( f t ) Deecr ipt ion

P - 3

FILL

IS

20-

28-

30

BROWN
FINE
SAND

Boring/Wel l No. _
Locat ion S i t e P
Owner

P-3
IEPX

Top of Inner Cuing E l ev . NA______
Dr i l l i ng fir» Fe« drilling________
Dr i l l e r Jerry Heaaon_____________
S t a r t l Complet ion Datei 2 / 1 1 , 2 / 1 1 /87
Type of Rig Mobile B-tl___________
Method of Dri l l ing 1 1/4' I . D .

ho l low iteai augeri

Hol»
Boring CXpth J O . O

«KU DATA

I in.
Caiin; and Scr««n Oi*a .
Screen Interval ______
Screen Type _________
Stickup ____________
well Type ___________
Well Conatruct ion :

Fi l ter Pack _______
Seal _____________
Grout
Lock No.

DAT*

Stat i c Water Blev . _ _
Stat ic Water Hev. __
SlUf Te«t !••_
Teat Date

Date
Date

Hydraulic Conductivity
Other

mm QUALITY
Saaplet Taken
No. of Saaiplei _
Typea of Saaplei

Yet No

Date Saapled
Stapleri ___
Saaplea Analysed for

Split Saaple*
Recipient ___

Ye* No

Couente

UHAUtS
Ground e lev . 4 1 9 . 1 6



alt* Dead cr««k »ite-p Boring/Well Bo. P-2

Saaple Depth lie* Coat Description

1 - 2 . 5

3 .5 - 5

6 - 7.5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

IS. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 « . S - 30

3 3 . 5 - 35

3 1 . 5 - 40

6-6-7

3-3-7

3-4-4

2-6-6

5-5-7

7-7-»

4 -3 - 14

6-«-l

6 - SO/3

10-6-21

3-5-5

6-9- 12

7-1 1 - 10

7-12- 14

Crushed lisiestone on s u r f a c e .

PILL confuting of b lack-brown sandy CLAY with various debris including
paper and p last i c produc t s , wood chips, s lag , (stall gravel , tin* to
coarse grain sands , and br ick f ragmen t s . Dry .

San* as above.

Saae as above.

Sasie as above.

SIB* as above.

Sasm as above.

Saae as above. Ho i s t .

SIM as above.

Sane as above . Spoon re fu sa l .

SSBM as above . Poor recovery .

No recovery . Probably i»»» as above.

PILL apparently discont inues 9 2 1 ' .

Dark fray fine to »ediu» grain SAND. Ho i s t .

Brown Bediusi grain SARD. Wet .

Dense brown fine to aediuB SAND. Wet.

( . 0 . 1 . f 40- .



Pro j e c t !»aa>e Dead Creek
Pro j e c t Mo . IL 3HO
Date Prepared 3-1 1 - 1?
Prepared by Tie >Uley
Depth I ft) Description

P - 2

FIU

25

30H

4O-

BROWN
FINE - MED
SAND

Borin?/W«ll No. _
Locat ion S i t * P
Owner ICPA

P-2

Top of Inner Caung elev. HA______
Dr i l l i ng Firai Ton drilling________
Dri l l e r Jerry Haaaon____________
Sta r t l Coaiplet ion Datet 2/1 1 , 2/1 1/17
Type of Rig Mobile B-«l___________
Method of Dr i l l i ng

hollow iteai
3 3/4 ' I . D .

HKU. DATA

Hole Di««. I in.
Boring Depth 4 0 . 0 f t .
Casing and Screen Diaa.
Screen Interval _____
Screen Type _________
Stickup ____________
Well Type _____.______
Well Conatruc t i on :

f i l ter Pack _______
Seal _____________
Grout
Lock No.

TUT DATA

Static water tlev. __
Stat i c Water C l e v . _ _ _
Slug Teit Tea
Teat Date "

Date
Date

Ho
Hydraulic Conductivity
Other

WATER QUALITY

Saoplei Taken
No. of Saaplet _
Typet of Saaplea

Tea

Date Sampled
Saaplea Analyted Cor

Split Saaplea
Recipient ̂ ^

Tea No

Coa >nta

K1HAMS
Ground e lev . 4 2 3 . ( 2



Sit* Dead Creefc iite-» Boring/Wall Be. p-l

Saaple D«pth Blow Count Descr ipt ion

1 - 2 . 5

3.S - S

6 - 7.S

8 .5 - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

4-3 -3

4-3-3

5-7-25/3

6- 12 - 10

6-17-3

3-«-7

2-4-6

1 « . 5 - 20 | 3-5-S

21 - 2 2 . 5

2 3 . 5 - 25

2 1 . 5 - 30

3 3 . 5 - 35

6-10-12

6- 13 - 12

2-S-7

3-S-10

Crushed li»eatone on surface .

PILL cons i st ing of bl«ck sandy CLAY with crushed limestone, s lag grave l ,
coa l , and c inders .

Saate as above.

FILL consisting of various debris including paper and plastic products ,
s lag grave l , aspha l t , and si lty clay. Large obstruct ion encountered a

7 . 5 ' .

PILL cons i s t ing of brown filty CLAY with various debris including paper
products , ssiall grave l , and fine to coarse grain sand. Wet.

Saate as above.

PILL discontinues 9 1 3 . 5 '

Dark brown-dark gray ai lty CLAY. Slightly Bottled. Trace of very fine
grain sand. Dry .

Sane as above to 1 7 ' .
4* layer of gray f ine gra in sand 9 1 7 - 1 7 1 / 3 ' . Dry . Then dark gray
SILT. Trace of very fine grain sand. Dry .

Dark gray very fine gra in SAHD. Trace of si lt. 2" gray silty clay
layer * 1 9 - .
Then light gray fine to aediua gra in SAHD. Dry.

Brown »ediu» grain SAHD. Trace of coar s e grain sand and »«all g r av e l .
Dry.

Same a* above.

3aa>e aa above.

Saae as above . Wet .

C . O . B . » 3 5 ' .



Pro j e c t Nave Pod Creek
Pro j e c t No . IL 3 1 4 0
Date Prepared i- 1 1-17
Prepared by lim Ha ley _
Depth ( f t ) Descr ipt ion

P - 1

FILL

BROWN AND OR AY
8ILTY CLAY

DARK GRAY SILT

30-

36-

BROWN FINE - »"£D
SAND

Boring/Wel l If o.
Locat ion Slt«
Owner

P-l
ICPA

Top of Inner Cas ing Elev . NA
Dri l l i ng fir» foi dril l ing
Dr i l l e r Jerry Haa»on_______
Sta r t t Complet ion Dates 2/ 1 1 ,
Type of Rig Mobile 8-61____
Method of Dri l l ing 3 3/4" I . D .
hollo* ttea tuqert

I ID.Hole Dit » .
Bor inq Depth } S . O ftT
Cit ing and Screen Dla«.
Screen Interval ______
Screen Type ̂ ____
Stickup ____________
Well Type __________
Well Construc t ion :

Fi l t e r Pack ______
Seal _____________
Grout
Lock No.

TUT DATA

Stat i c water E lev . _ _
Stat i c Water ( lev. _ _
Slug Teat Tet
Teat Date

Date
Date

No

Hydraulic Conductivity
Other

WARM QUALITY

Sa*plef Taken
No. of Staple*
Typet of Saaplea

Yea

Date Saapled
Stapled
Staple! Xntlyted for

Split Samples
Recipient ___

Yes No X

Couanti Subsurface soil saaplea
froa boring 0 - 1 0 ' a n d 28 - 35 '
analyied for HSL compound*.

Ground e lev . 4 1 1 . 4 1



alto Doad Cr»ofc lit«-o Boring/Well »o. 0-10

Saaple D*pth •!*• Cotn

0 - 1

1 - J .5

3.5 - 5

5 - 7

7 - 1.5

l .S - 10

10 - 14

Hand
augor

Hand
augor

Hand
augor

Hand
augor

Hand
augor

Hand
augor

Hand
augor

it Doacriptioo

PILL consisting of red-brown sandy silty CLAY

PILL cons ist ing of black c inder- l ike Mat e r i a l . Dry.

PILL consist ing of black c inders . Dry .

PILL cons i s t ing of black to greeni ih-black sludge-like Bateria l and so f t
silty clay. Wet .

Pill discontinuea f 7' .

Oreeniah-gray fine grain SARD. Black staining throughout. Wot.

Greenish-gray very sandy SILT. Black staining. Very aoiat.

Light brown fine to oediua grain SARD. Hoist . Ho apparent staining.

E . O . B . t 14 '



Dead Creek
I L 3 1 4 0

Pro j e c t lta»e
Pro j e c t Bo.
Date Prepared 2-2«-l7
Prepared by Krla PhillipT"
Depth ( f t ) Descript ion

0- 10

FILL

GREENISH - QflAY
FINE SAND
GREENISH - OR AYSILT
BROWN FINE - MEO
SAND

14

Bor ing/Wel l No .
Locat ion Si te
Owner IEPA

0-10

Top of Inner Casino; K i e v .
Dri l l ing; Firs Fo« dril l ing

NA

Dri l l e r Kevin Phi l l ips and Dan Sexal l
S t a r t t Coapletion Dates 2/26, 2/26/87
Type of P.IIJ MA___________________

Method of Dri l l ing Hand auger

•ILL DATA

4 in.Hole Diasi.
Borinq Depth 14 ft .
Casing and Screen Dia> .
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
Well Construct ion :

niter Psck _______
Seal ____________
Grout
Lock No.

TEST DATA

Static Water Clev . _ _
Stat i c Water E l ev . _ _
Sluq Teat Tes_
Test Date

Date
Date

Hydraulic Conductivity
other

mm QOAUTT
Saaplei Taken
Mo. of Saaples _
Types of Saaples

Yea

Date Stapled
Sanplers ___
Saaples Analysed for

Split Saaples Te» » No
Recipient Oeraqhty t Hiller for the

Village of Sauqet
Coaaents Subsurface soil aaaples

froa boring > - 10' and 10 - 15'
analysed for HSL compounds.____

Strong organic odor
Ground e lev . 4 0 1 . 61



Site Dead Creek »ite-0 Boring/Well Be. 0-9

Staple Depth Blow Count Descr ipt ion

1 - 2 .5

3.S - 5

6 - 7.5

S .S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

IS. 5 - 20

Hand 0-1 Red-brown illty CLAY if ill-cap mater ia l ) .
auger :

Hand TILL cons i s t ing of red-brown Bott l ed si lty CLAX. Trace of fine g ra i n
auger land and roo t s . Ho i s t .

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

Hand
auger

J . 5 - < ' flLL cons i s t i ng of grayish-brown silty CLAY. Trice of f ine dra in
SAND. Trace of b lack hardened mater ia l throughout.

rill discontinues 9 4 ' .

4 -5 ' Brownish-gray very silty fine grain SAND. So»e si lt . Ho i s t .

Loose grayish-brown very silty fine grain SARD. Thin reddish or black-
gray staining in hor i ionta l layers .

flr» grayish-brown very silty fine grain SAND. Siai l iar stain as seen in
saaple above . Very Bois t . Oily sheen.

Grayi sh-brown sandy si lty CLAY. Sone s i l t . Litt le fine grain sand .
Oily sheen in very aoist layers .

Brown very sandy SILT. SOSMI f ine gra in sand . 2" fine grain sand layer 9
1 4 . 5 ' sta ined red-orange . Black-gray sta ined layers throughout .

Brown very si lty fine gra in SAND. Wet .

SIB* as above . Oi ly sheen in w a t e r .

C . O . B . • 20-



Dead Creek
I L 3 1 4 0

Pro j e c t !!••«
Pro j e c t We. _ ^_____
Date Prepared J-J«-I7
Prepared by K«*ta Phillips"
0*oth ( f t ) Descr ipt ion

0 - 9

ll
5—i

10-

20-

FIU

BROWN AND OR AY
FINE SAND

GRAY AND BROWNSANDY CLAY
BROWN SANDY SILT

BROWN FINE SAND

Bor ing/Wel l No .
Locat ion S i t *
Owner IEPA

0-9

Top of Inner Caiinq El »v . HA
Dri l l ing f ira fo» drill ing
Dr i l l e r Rebby Crichy, Dan Sex«ll,

Kevin Phillipi_____________
Star t i Complet ion Dates
Type of Rig MA_______

2/26 . j /36/17

Method of Dril l ing H«nd «uger

WILL DkTA
4 in.Hole Diaa . __________

Bor ing Depth" 2 0 . 0 f t .
Cuing ind Screen Di«».
Screen Interval ______
Screen Type _________
Stickup
Well Type ____________
well Construct ion:

F i l t e r Pack _______
Seal ____________
Orout
Lock No.

TUT DAT*

Stat ic water t lev. __
Stat ic water Cl ev . _ _
Slug Teit Yei_
Teat Dete

Date
Date

No
Hydraulic Conductivity
Other

*arat QOAUTT
Saaplei Taken
No. of Samples _
Type* of Saaplet

Tea No

Date Stapled
Samplers ___
Saaplea Analysed for

Split Saaples Yes X
Recipient Ceraghty t Mil ]
tillage of Sauget

Co nt* Subsurface toil
froa boring 0 - 10' and 10 - 15'
analysed for HSL coapeunds .

Ground e lev. 4 1 1 . 0 7



Sit* D«ad Cr**k »it*-0 Boring/Well Bo. 0-</W*ll l t t -25

Saapl* Depth Blow CooBjt D*acription

2 3 . S - 25

2 8 . 5 - 3 0

3 3 . ! - 35

U-16- 15

9- 17- 17

5- 1 - 13

Cruihcd liB*iton* s u r fa c * .

• Stra igh t dril l t o 2 3 . 5
Approm»»t« itrttiqriphy biicd on

0 . 5 ' - 1 .0 ' Black ti lty CLAY. Fi l l .

cuttingt.

1 . 0-20 * ' Brown fin* gra in SAMD. Trac t of § i l t . Water l«v»l whila
drilling - 19 ' .

Brown fin* to B*diuB gra in SAND. W«t.

Brown-gray fin* to •«diu« SAHD. W*t .

Brown a*diua grain SARD. Trac* of coart * grain land and aaall to Mdiui
gravel .

E . O . B . 9 35 '



Pro j e c t HIM Dead Creek
Pro j e c t No . I L 3 1 4 0
Dat e Prepared 2-20- 17
Prepared by Tt» Haley
Depth (ft I Descr ipt ion

E E - 2 5

F I LL

BROWN
FINE - MED
SAND

Bor ing/Wel l No. _
Locat ion S i t e 0
Owner ICPA

O-s/K-25

4 1 1 . 2 5Top of Inner Casino, l lev. _________
Dri l l ing F i rm Ton drill ing
Dr i l l e r Jerry Haaaton_____________
St«rt I Complet ion Dates 2/20 , 3 / 2 0 / 6 7
Type of Ria Mobil* B-61___________
Method of Dri l l ing 3 3/4 ' 1 .57

hollow steal auger s , Rotary
MILL DATA

I in.Hole Oit » . ________
Bor ing Depth 35 ft .
Casing and Screen Di>a. 3 in.
Screen Interval 21 - 33 ft .
Screen Type itaiolets steel 0 . 0 1 ' s lot
Stickup 1.12 ft.
well type •onitorinfl____________
Well Construct ion :

Fi l ter Pack 33 - 20 ft. natural
Seal 20 - II ft._______________
Grout II ft. to surface
Lock No. 2 1 3 4

TUT DATA

Stat ic Water llev. 3 * 5 . 7 3 Date 3 -26- 17
Stat i c Water f lev. 3 » 7 . 3 > Date 5-1 1 - 17
Slug Test Tes » Ho____
Test Date 5-12-17_________
Hydraulic Conductivity It i 10'3 cm/sec
Other _______pH -7.0______________

Cond' • 1400 umhos Temp. - 56* F
Cloudy, yellomsh, slight odor____

Samples Taken
Ho. of Staples
Types of Samples groundwater

QOAUTY

Yes X
1 round

Ho

Date Sampled
Samplers C

3-24- 17

Staples Analysed for HSL eosipeunds

Split Sasiples Yes
Recipient Oeraqhty

He
for the

Village of Sauget
Cos ants



Sit* Dead Cr*«fc lit*-O Boring/Well •«. 0-7/W*lI t e E - 2 4

S*B(>1* Depth Blow Cotmt Description

1 - 2 .S

3 . 5 - 5

6 - 7 . 5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

IS. 5 - 20

2 3 - 2 2 - 2 2

6-9- 1 1

4-4-4

6-7-7

0-2-s

6-7-9

7-1- 10

3-2-3

Well veg*tat *d cl«y ctp.

FILL cons ist ing of black lilty CLAY. SOB* crushed l iBestone, g r a v e : .
f in* to coirs * gra in i *nd, and s i l t .

Pill discontinues 9 3' .

Brownish-gray fin* gra in SAND. Trie* of s i lt . Dry.

Gray very fin* gra in SAND. SOB* s i l t . Dry.

Brown fin* to B*diua grain SAND. Dry .

Brown-si lty CLAT . Slightly Bott l *d . Trac* of fin* grain sand. Ho i s t .

Gray very fine grain SAND. Very awist .

Brown BediuB gra in SARD. Trace of coarse gra in sand and saall to **diu»
grave l . Wet .

Saae as above .

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 6 . 5 - 30

3-4- 13

1 1 - 1 5 -25

6-3 -5

RA

Brown very fine grain SARD. Trace of s i l t . Met .

Brown BediuB grain SAND. Trace of clay • 2 4 ' . Trac * of coar s * sand and
sBall grave l . Wet .

Saa* as above .

Gray Bediua grain SARD. We t .

C . O . B . f 3 3 '



Dead Creek
I L 3 1 4 0

Pro j e c t !»•••
P r o j e c t l»o. _
Dat e Prepared 2- 19- 17
Prepar ed by Tia Haley
Depth ( f t ) Descr ipt ion

E E - 2 4

:: I FILL

BROWN CLAY

BROWN V E R Y
FINE - MED
SAND

Bor ing/Wel l No. _
Locat ion S i t e 0
Owner

0-7/II-J4

IEPA
Top o f Inner Cas ing E l ev . 4 1 1 . 0 0
Dri l l ing Ti r » fo» drilling________
Dri l l e r Jerry Hasaon___________
Sta r t 4 Complet ion Date * 2 / 1 9 , 2/ 19/67
Type of Rig Mobile B-61
Method of Dri l l i ng 3 3/4 " I . D .

hollow steal «uger», Rotary
KILL DATA

I in.Hole Dial ^^__
Bor i ng Depth 3 3 . 0 f t .
eat ing and Screen Dia«. 2 in.
Screen Interval 21 - J3 ft .
Screen Type itainleaa iteel 0 . 0 1 " i lot
St ickup 0 . 9 1 f t .
well Type Monitoring____________
Well Conltruet lon:

r i l ter Pack 33 - 24 ft.________
Seal 24 - 12.t ft._____________
a rout 2 2 . 5 f t . t o surface
Lock No. 2 1 3 4

TUT DATA

Stat i c Water E lev . 3 9 5 . 0 4 Date 3-24- 17
Stat i c Water t lev. 3 9 6 . 1 4 Date 5-ll-«7
Slug Test Tea X Ho___
Test Date 5-12-17__________
Hydraulic Conductivity 0 . 6 5 ilfl^eaysec
Other ____pH • 7.2______________

Cend . • 4 2 0 0 uahos Tesip. • SI* f
Very cloudy, yel lowish, s l ight odor

«*rn QOAUTT
Saaiples Taken Yes X
No. of Sasiples 1 round
Types of Saaples groundvater

No

Date Saapled
Sampler s E 4 E

3 -24- 17
Staples Analysed for HSL compounds

Split Sasiples Tes X No____
Recipient Oeraghty 4 Kil ler tor the

Village of Sauget
Cos



Sit* D«ad Cr * * kS i t * -O Boring/W«U mo. Q-«/V«ll I E E - 2 3

3*B?1* Depth Blew Cooat Description

1 - 2.5

3 . 5 - 5

6 - 7.5

» .S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

IS. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 2 5

26 - 2 7 . 5

2 8 . 5 - 30

3 3 , 5 - JS

1-2-1

1-2-1

2-3 -2

1 -2-2

1 - 1 -2

1 - 1 -3

2-«-10

2-«-10

8-3- 14

4-7- 10

4-8- 16

4-6-9

5-7-1 1

Brown very fin* grain SAJID. Tr ie * of lilt. Dry .

San* •• abov* .

Sa»« at abov* . Increased mount of s i l t .

S«B* as abov* . Brown-gray iilty CLAY lay*r 0 8 . 5 - 9 ' .

Soft gray iilty CLAY. Trac * of v«ry fin* gra in tand. Hoi i t .

Brown fin* to B*diua gr«xn SAND. W*t .

Brown v*ry fin* grain SARD. Trae* of ti lt . W*t . Tve thin gray ulty
clay lay*r* 1 - 1 " } 9 16 3 / 4 ' .

Brown fin* to ••diua grain SAND. W*t .

Brown B*diua grain SAND. Trac* of coart * grain sand and laall g rav e l .
W*t.

Saa* aa abov* .

Oray fin* to » »dtu» grain SAND. Trac * of >••!! grave l . W*t .

San* as abov * .

Sa>* ai abov*.

C . O . B . » 35 '



Pro j e c t Nssie Dead Creek
Pro j e c t No . IL 3 1 4 0
Date Prepared 3-1 1 - 17
Prepared by Ti» Ha ley ~
Depth ( f t ) Descr ipt ion

E E - 2 3

BROWN VERY
FINE SAND

GRAY CLAY

BROWN AND
GRAY FINE •
MED SAND

Boring/Wel l No. _
Locat ion Si t * 0
Owner ICPA

0-S/EE-2J-

Top of Inner Gat i n g C l e v . 410.67_ _ _
Dri l l i ng f ir » Po» drilling_______
Dri l l e r Jerry Hasuson_____________
Start d Complet ion Dates 2 / 1 8 . 2 / 1 6 / 1 7
Type of Rig Mobile B-61___________
Method of Dri l l ing 3 3/4 ' I . D .

hol low stesi augers , Rotary
MKU. DATA

8 in.Hole Dit » .
Bor ing Depth 3 5 . 0 fTT"
Caung «nd Screen Dt«>. 2 in.
Screen Interval 2 1 . 5 - 3 3 . S f t .
Screen Type ittinleii steel 0 . 0 1 ' s lo t
St ickup 1 . 5 1 f t .
Well Type Monitoring____________
Well Construct ion :

f i l ter Pack 3 3 . 5 - 21 f t . natura l
Sea l 21' - 19 ft._______________
Grout 19 ft . to surface
Lock No. 2 ( 3 4

TUT DATA

No

Stat i c Water Elev . 3 9 8 . 9 5 Date 3-26- 17
Stat i c Water Elev . 3 9 7 . 7 7 Date 5- 1 1 - 17
Slug Test Yes____
Test Date ______________
Hydraul ic Conduct iv i ty _____
Other _____pH • 7.0_____

Cond. • 1 3 0 0 umhos Tesip. • 58* f
Cloudy, yel lowish green , slight odor

mm QOALXTT
Saaplea Taken
No. of Sae>ples ______________
Types of Saaples ground««t«r

No

Date Sampled
Saaplers E

3-24- 17
Saaples Analysed for HSL eosipounds

NoSplit Saaples Yes X _____
Recipient geraqhty t Mil ler for the
village of Sauqet_______________

Comments Subsurface soil samples
fro» boring 15 - 25 feet analysed
for HSL eosipounds.________________



Pro j e c t Na»« Dead Creek
Bo . I t . 3 1 4 0

Date Prepared 2- I7-J7
Prepared by Ti» Ha ley
Depth ( f t ) Descr ipt ion

O - 5

FILL

10 —

20-

BROWN FINE SAND

BROWN AND OR AY
SILTY CLAY

OR AY VERY
FINE SAND

Bor ing/Wel l No. _
Location Si t * 0
Owner

0-S
IEPA

Top of Inner Cas ing Kiev . HA______
Dr i l l i n g Fir« fe« drilling________
Dr i l l e r Jerry Haa»on______________

I Complet ion Oete* j / 17 , 2/ 17/87Star t
Type of Rig Mobile B-61
Method of Dri l l ing 3 3/4" I . D .

hol low ttea «ugeri
WILL DATA

I in.Hole Di » » . ___________
Bor ing Depth 20.0 ft.
Cas i ng and Screen Di«».
Screen Interval _____
Screen Typ« ________
Stickup _____________
Well Type __________
Well Construct ion :

F i l t e r Pack ______
Sea l _____________
Grou t
Lock No.

TEST DATA

Stat ic water E l ev . _ _
Stat i c water t lev . _ _
Slug Test Yes_
Test Date

Date
Date

No

Hydraulic Conductivity
Other

mm QOAUTT
Samp le s Taken
No. of Saaples _
Types of Saaples

Yes No

Date Saapled
Sampler s ___
Samples Analyzed for

NoSpl i t Sasiples ( soil > Yes X ___
Recipient Ceraghty t Miller tor the

Vil lage of Sauget_______________
Consents Subsurface soil saaples

fros i boring l . i - 20' analysed for
HSL compounds._________________

Strong organic odor
Ground e l ev . 4 1 3 . 1 2



sit* o«ad iit*-o Boring/W*ll Be. 0-5

•••»!• DvptB Blow COTBt DwacriptioB

1 - 2.5

3.5 - S

6 - 7 . 5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

It. 5 - 20

1-2-2

1-1-1

4-4-4

2-5-7

3-4-3

2-3-4

2-2-2

3-6-1

W*ll V*g*tat *d city cap .

FILL consist ing of toft brown lilty CLAY.

Saa* it above.
Pill diicontinua* 9 tppcox . 5 . 5 ' .

Brown v*ry fin* gra in SAHD. SOB* si lt. Dry .

Brown fin* grain SAHD.

Saa* aa abov* .

Brown-gray ailty CLAT. SOB* int*rb*dding of ailty v*ry fin* grain land.
Dry.

Oray very fin* grain SAHD. Trae* of ti lt . Hoitt f 1 7 - .

StB* as abov*. w*t .

E . G . 8 . t 20-



Pro je c t NIB* Dead Creek
He . IL 3 1 4 0

Date Prepared j-lT^n
Prepar ed by Tt» Ha ley
Depth i ft) Descr ipt ion

O - 4

1O-

15 —

20-

FILL

SLACK SANDY CLAY

DARK GRAY AND
BROWN FINE SAND

BROWN AND OfiAY
SILTY CLAY

QfiAY VERY FINE SAND

Boring/Well No. _
Locat i on Sit« o
Owner ICPA

O-4

NATop of Inner Caung E l e v . __________
Dr i l l i ng- fir» r<j« dri l l ing
Dri l l e r Jerry H««aon _____________
St«rt I Complet ion D»t» i 2/ 17 , 2/17/«7
Typ« of Rig Mobil * B-61 ___________
Method of Dril l ing 3/4 ' I . D .

hollow it«» «ug«ri
«ILL DATA

Hoi* DI »B . I in.
Bor ing Depth 20.0 ft.
Cuing and Screen Dita.
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type __________
well Conitruct ion:

F i l t e r Pack ______
Seal ____________
Grout
Lock No.

TUT DATA

Stat ic Water C l ev . _ _
Stat i c Water E l e v . _ _
Slug Teat Ye«_
Teit Date _____

Date
Date

No
Hydraulic Conductivity
Other

mm QUALITY
Saaplei Taken
No. of Saaplet _
Type* of Sanplet

Yei No

Date Stapled
Saaplert ___
Saxplef Analyied for

Split Saaplea I toil )Yea__X_ No___
Recipient Oeraghty t Miller tor the

Vil lage of Sauget_______________
Comment• Subturface »oil aa»ple»

f rom boring 0 - 10'analy ied for
HSL ceapoundi.______________

MHAJtfS
Strong organic odor
Oround e l ev . 4 1 2 . 6 2



alt* o*ad Cr»«k iit»-o Boriog/W*ll Bo. O-4

l«v Cooat Description

1 - 2.5

3.5 - S

6 - 7.5

I .S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 17 . 5

11. 5 - 20

1-2-2

6-3-4

1-3-4

4-6-1

4-4-5

3-4-5

1-3-4

6-6-7

Well v*g*tat *d city cap.

FILL consisting of d*ns* brown lilty CLAY. Trsc* of fin* grain

Saa* as abov* to 4 ' .
4 - 5 . 5 ' ll*ck clay-lik* i ludg*.

Dark g r* *n ish-gray very fin* gri in SARD. Trie* of si lt. Dry.

Dirk brown very fin* griin SAND. Trsc * of clay and silt in thin

Light brown fin* to >*diviB grain SMID. Dry .

Brown v*ry fin* grain SARD. Trac* of si lt. Dry.

sand.

layart .

Brown-gray silty CLAT . Trac* of very fin* grain sand. Dry. Soft black
silty clay layer f 17 1/4 * ( - 2 ' )

Gray v*ry fin* grain SAMD. Trac* of silt and ••diua grain sand.
20- .

E . O . B . • 2 0 '

w*t •



Pro j e c t Na»e Dead Creek
Pro jec t No. I I 3 140
Date Prepared i-n-17
Ptep e r e d by Ti» Ha ley
D«pth ( f t ) Descr ip t ion

O-3

10-

15-

20-

FILL

BROWN CLAY

BROWN VERY
FINE SANO

BROWN SILTY CLAY

BROWN VERY
FINE SANO

Boring/Well Ho .
Location Sit *
Owner IEPA

0-3

Top of Inner Cas ing Elev. NA
Dri l l i ng Flr» FOK dri l l ing
Dr i l l e r Jerry Hasuson_______
Start t Completion Dates 2/jT,
Type of Rig Mobile B-61_____
Method of Dri l l ing 3 3 / 4 " I . D .

hol low »t«« «ug»ri
WILL DATA

I in.Hole Dl * a . __________
Bor ing Depth 20.0 ft.
Cts ing and Screen Dl«B.
Screen Interval ______
Screen Type __________
Stickup ̂ ____^^^
Well Type __________
Well Con l t ruc t lon :

Fi l t er Pack ______
Seal _____________
Grout
Lock No.

TUT DAT*

Stat i c Water E lev . _ _
Stat ic Water E l ev . _ _
Slug Test Ye»_
Test Date

Date
Date

No
Hydraulic Conduct ivity
Other

mm QUALITY
Savplei Taken
No. of Saaplef _
Types of Saaplet

Yea No

Date Sampled
Saaplert ___
Saaplea Analyted for

NoSplit Sa»p le » ( io i l IYe« X __
Recipient Geraghty t Mil ler for the

Village of Sauget_______________
Cooaenti Subaurfaee loil taaplea

from boring 1C - 20' analyied for
HSL eeapoundt._______________

UHAUS
Ground elev. 4 1 4 . 1 6



Sit* D*ad Cr*«k|it«-0 Boring/W«ll Bo. 0-3

SaB^l* Depth Blew Coat Description

1 - 2

3 . 5 - 5

6 - 7.5

I .S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 .5 - 20

5-5-7

2-1 -2

1 -2-2

3-6-7

3-2-3

3-2-3

3-5-»

7-7-7

W»ll v*g*tat*d city cap.

PILL conii iting of d*na* brown illty CLAI. Trace of very fin* gra in
land.

Sa>* • • above.

Sam t o 6 . 5 '
6. 5-< ' Black ipong*-lik* substanc * . Sludge.
Pill diicontinu*t f tpprox. ('.

Brown v*ry fin* grain SAJfD. Trie * of lilt. Dry.

Saa* ai abov*.

Brown tilty CLAT. Trac* of v*ry fio* grain land. Slightly Bettl*d.
Moiit .

Brown lilty very fin* grain SAND. Dry.

Brown very fin* grain SARD. W*t 9 2 0 ' .

C . O . B . » 2 0 '



Sit* D«ad Cr* *h Slt*-O Borinq/ltall Bo. O-2/M*l l I E E -22

Saopl* Depth ilo» Ceoat Description

1 - 2 .5

J.5 - 5

6 - 7.5

8.5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

IS - 1 7 . 5

1 1 . 5 - 20

2 1 - 2 2 . 5

2*. 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

3 3 . 5 - 35

2-«-»

3-5-«

2-2-2

3-5-7

3-5-7

l-l-l

3-«-«

2-J-3

1-1-1

7- 1J -25

6- » -29

5-10-1 1

6-1- 12

W»ll v*q*tat*d city c«p.

FILL consi i t in? of brovn silty CLAY. Trac* of very fin* grain icnd.

£ » • • *• «bov«.

Soft black silty CLAY. Black ipongv-lik* tubstanc* f 7 . 5 ' ( . 5 ' )

Pill discontinue! a apprex . S' .

Brown tandy SILT. Trace of fin* grain aand. Dry.

Brown fin* grain SAHD. Dry .

Soft brown-gray illty CLAY. Tract of very fin* train «and. Hoiit .

Brown v*ry fin* grain SAMD. Dry.

Brown-gray ulty CLAY: Bottled. Trac* of v*ry fin* grain sand. Mont .

Gray f in * grain SAND. ***t .

5a>« at abov* .

Saa* aa abov * .

Saa>* at abov* .

Saa>* aa abov* : oily *h**n • 34'

t . O . B . f 35 '



Dead Creek
IL 1 140

Pro j e c t Naa>«
P r o j e c t He. ______ _ _
Date Prepared 1-17-TT
Prepared by Ti» H«ley
Depth ( f t ) Deteript ion

E E - 2 2

FILL

BROWN SILT

BROWN FINE SAND

BROWN AND
GRAY CLAY

BROWN VERY FINE SAND
BROWN AND GRAY
CLAY

GRAY F INE SAND

Bor ing/Wel l No .
Locat ion S i t *
Owner ICFA

0-2/EE -2J

4 1 6 . 2 6Top of Inner Caeing Elev . _________
Dri l l ing f i rm Fo« drilling________
Dri l ler Jerry Haauaon______________
S ta r t d Complet ion Date * 1 / 17 , 1 / 17/ 17
Typ« of Rig Mobil* 8-61___________
M«thod of Dri l l ing 3 3/4 ' I . D .

hol low it«« tug»r i , »ot«ry
WKU. DATA

I in.Holt Di«». ________
Bor i ng 0«pth 35 tt .
Caiing and Screen Dia«. 2 in.
Screen Interval 21 - 33 ft .
Screen Type ttainlen iteel 0 . 0 1 ' s lot
Stickup 1 . 5 4 ft.________________
Well Type •onitorlng_____________
Well Cons t ruc t i on :

Fi l t e r Pack 33 - 24 t t . natura l
Seal ?4 - 22 ft.______________
Orout 22 f t . to lurface
Lock No. 2 134

TKST DATA

Stat ic Water C l e v . 3 9 4 . 9 1 Date 3 -26 - 17
Stat i c Water E l ev . 3 9 « . S 7 Date 5- 1 1 - 17
Slug Te«t Ye»____ Ho X
Teit Date ______________________
Hydraul ic Conduct iv ity ____________
Other _________pH » 69____________

Cond. 3 6 0 0 u«ho» Teap. - i<* T
Strong odor, cloudy, dark brown

mm QUALITY
Samples Taken Yet X No_
No. of Sa»pl«a 1 round________
Typei of Saaplei greundwater

Date Saapled _
Saapleri E t

3-24- 17
Saaple* Analysed for HSL eoapoundi

Split Saiaplet Yea X Na
Recipient _Oeraghty 4 Miller for the
vi l lage of Sauget

Co«»entsi Subturface toil ia»ple«
froa bor ing 20 - 30' analyied for
HSL coapoundi.



Dead Creek
I L 3 1 4 0

Pro j e c t !«•••
Pro j e c t Wo .
Date Prepared 2- 16- 17
Prepar ed by Tin lUiey
Depth [ f t ) Descr ipt ion

EE-2 1

BROWN
SILTY
CLAY

BROWN AND
GRAY FINE •
MED SAND

Bo ring/Veil No. _
Location Si te 0
Owner IEPA____

O- l/EE-21

Top a t Inner Cas ing E l ev . 4 0 7 . 4 1
Dri l l ing F i rm fe» drilling________
Dri l l e r Jerry Hammon____________
Star t i Complet ion D«tei 2/ 16 , 2/16/17
Type of Rig Mobile B-61__________
Method of Dri l l ing 3 3/4* ID.

hollow stem auger*
VKU. DAT*

I in.Hole Diam. ______^_
Boring Depth 30 ft ."

2 in.Cas ing and Screen Diam ___
Sc r e en Interval 23 - 21 ft .
Screen Type itainlett ateel 0 . 0 1 * ilot
Stickup 1 . 1 3 ft.______________
Well Type monitoring____________
Well Construct ion:

Filter Pack 2» - 15 ft. Natural
Seal 15 - 1? ft.______________
Grout 13 ft . to surface
Lock No. 2 1 3 4

TUT DATA

Static Water llev. 3 9 5 . 7 7 Date 3-26- 17
Stat i c Water Clev . 3 9 7 . 5 6 Date 5- 1 1 - 17
Slug Test Tes « No___
Test Date 5-12-17_________
Hydraulic Conductivity 2.3 « ICHcm/see
Other ____pH • 6.1____________

Cond. • 1 100 umhos Temp. • S«* F
Cloudy, yellowish_______________

WAT¥X QOALITT

Saaples Tsken Yes X
No. of Samples 1 round
Types of Saaple* greundvater

No

Date Sampled _
Samplers E 4

3-24- 17

Samples Analysed for HSL compounds

Split Samples Yes X No_
Recipient geraghty t Miller tor

the village of Sauget_________
Comments Subsurface soil samples

from boring 15 - 25 feet analysed
for HSL compounds._____________



Sit* Dead Cr* *h Slt*-0 Boring/Well Mo. 0-1/V*11 * EE -2 1

Saapl* Depth llov Ceoat Description

1 - 2 .5

3 . 5 - 5

6 - 7.5

S .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

2 1 - 2 2 . 5

2 3 . 5 - 25

2 1 . 5 - 30

4-5-4

1 -2-2

1-1-3

3-3-6

5-5-6

1 -3-5

1 -3-6

1-5-5

7-7-6

4-5-7

5-3-3

Griuy fi*ld on turfac *

Brown illty CLAY. Trac * of very fin* grim land. Dry.

$*• • «» above .

Sa»* «i tbov* .

Brown fin* gram SAND. Trac * of lilt. Dry .

S«B* aa above . Trie* of •*diu» grim land. Hoiit .

Brown »«diu» grain SARD. Trac * of coar i * grain *and. w*t . Thin gray
•ilty clay layer at 14' I 2")

Gray fin* grain SAND. w*t . Trac* of thin gray lilty clay lay*ra at
1 6 . 5 - ( 1 ' )

Gray D*diuB grain SAND. Trac * of coar s * gra in land and aoall to larg*
g rav * l . Met .

S*m* ai abov* .

Saa* a> abov* .

Saaw at abov* .

C . O . B . • 3 0 -



Pro j e c t Nas>e Pead Creek
Pro j e c t Wo. 11 3140____
Date Prepared 13-li-li____
Prepa r e d by K«»tp Phillipi
Depth ( f t ) Description

N -2

FILL

DARK GRAY SANDY SILT

15 —

20-

25-

30-

35-

40-

<MAV

FINE - MED SAND

Boring/well No. _
Locat ion Si te N
Owner
Top of

IEPA
ti«v. HA

fei dri l l ing
Inner

Dr i l l i ng F i rm ___________________
Dri l ler Jerry Htaaon
Sta r t i Complet ion D a t e s l 3 / 1 5 , 1 3/ 15/86
Type of Rig Mobile i-61___________
Method of Dri l l ing 3 3/4' I . D . hallo*

steal augers and rotary___________
VBU. DATA

I in.Hole D i *B . _______^_
Boring Depth 4 0 . 0 fTT
Cci ing end Screen Di«»-
Screen Interval _____
Screen Type ________
Stickup ____________
Well Type __________
Well Construct ion :

Fi l ter Pack ______
Seal ____________
Grout
Lock Mo.

TUT DATA

Static Water Elev. _ _
Static Water tlev. __
Slug Teit T«»_
Teit Date

Date
Date

No
Hydraulic Conductivity
Other

mm QUALITY
Sanplei Taken
No. of Saople* _
Type* of Saaiplei

Tel No

Date Stapled
Saapleri
Staple! Analysed for

Spl i t Staples
Recipient ___

Ye« No

Contents Subsurface aoi l saaples
fro» boring i - 15' analysed for
HSL eeapeunds. _______________

REMARKS



Sit* Dead Creek l i t e-B Boring/Well «o. !l-2

Sample Depth Blew Cmmt Description

1 - 2.5

3 . 5 - 5

6 - 7.5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

2 1 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

31 - 3 2 . 5

3 3 . 5 - 35

36 - 3 7 . 5

3 S . 5 - 40

9- 10- 12

N

N

47-6-2

6- 10-9

3-4-4

7- 1 1 - 12

8- 12 - 14

9- 13 - 1 5

9- 1 1 - 15

1 - 12 - 13

9- 14-23

7-J-ll

(-•-10

1J-17-23

1 -9-12

0-1 Crushed l imestone fill

1-2 Crushed lime fill
2-2 . 5 PILL cons i st ing of loose dark gray very sandy SILT. Some fin*
grain sand. Trace of organic mater ia l [wood 4 roo t s ) .

No recovery - poss ib le rubber t ire

No recovery - possible concre te

PILL consist ing of dark gray silty clay with concrete material
grave l . Pill discontinues 9 appro * . 1 0 ' .

and

Pirm dark gray very sandy SILT. Some very fine grain sand. Trace of
organic material (wood and roo t s ) . Black streaks. Wet.

Pirm gray fine to medium grain SAND. Trace of small to medium
Wet. Sand is rounded to sub angular and fairly well to poorly

Gray fine to medium grain SAND. Trace of small grave l . Wet .

Dense brown fine to medium grain SAND. Well sor ted . Wet .

Same as above .

Dense gray fine to medium SAND. Trace of coarse grain sand and
gravel . Wet.

gravel .
sor t ed .

small

Dense gray fine to coar se grain SAND. Trace of small g rave l . We t .

Same a* above.

Dense gray very fine grain SAND. Wet .

Same as above. Dark e r gray.

Very dense. Gray fin* to coars * gra in SAND. w*t .

Same as above .

E . O . B . f 40 '



Pro j e c t Na»e Dead Cree k
Pro j e c t No . IL 3 1 1 0
Dt t e Prepar i
Prepared by

13-l i- l t
to»ip Phill ipi

Depth I ft) Descr ipt ion

N - 1

FILL

GRAY SANDY SILT

10-

18-

20-

QRAY FINE SANO

Boring/wel l Be .
Locat ion S i t *
Owner

N-l

IIPA
Top of Inner Cas ing E l ev . HA______
Dr i l l i ng Pir« fo» drilling________
Dr i l l e r Jerry Hiaaon____________
Sta r t t Completion Date t l2/ l i , U/l5/16
Type of Rig Mobile B-<1__________
Method of Dri l l ing 3 3/4 ' I . D .

hol low «te« lugeri
WKU. DATA

I in.Hole Din _______
Boring Dept~ 2 0 . 0 f t .
Cai ing and Screen Oil*.
Screen Interva l ______
Screen Type _________
Stiekup _________^__^
Well Type ___________
Wel l Construct ion :

f i l ter Pack _______
Seal ____________
Grou t
Lock No.

TUT DATA

Stat i c Water E lev . _ _
Stat i c water E lev . _ _
Slug Teat Te§
Teat Date

Dete
Date

Hydraul ic Conduct ivity
other

WATOt QOALZTT

Saaplet Taken
No. of Staple!
Typei of Staples

Tea No

Date Stapled
Staplen ___
Staple! Analysed for

Spl i t Staple!
Recipient ___

Yea No

Conents Subiurftee aoil aaaplei
f r ea boring 0 - 10' tnalyied for
H3L coapound! .________________



Site Dead Cr»«k »tte-E Boring/Well mo. N-l

Saaple Ocptk Bio* Cooat Description

3 . 5 - 5

« - 7.5

( .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

IS - 1 7 . 5

1 1 . 5 - 20

3-9-9

2-4-3

2-4-7

1-2-5

1-3-3

2-5-7

2-3-7

0 - 2 . 5 PILL consist ing of crushed l iaestone, gravel , and fine to coarse
grain sand. Wet .

Pill discontinues • 3 ' .

3 . 5 - 4 St i f f gray very sandy SILT. Soae fine grain sand. Wet .
4-5 Brown silty fine grain SAND. Wet .

6-7 Loose gray very sandy SILT. Soae fine grain sand. Black and
reddish staining throughout . Wet .
7 -7 . 5 Loose brownish gray fine to aediua grain SAND. Soae reddish
sta in ing. Wet .

Loose gray sandy SILT. Soae fine grain sand. Trace of organic aater ia l
(wood, e t c . ) . Stained b lack . Wet .

Loose brown very silty fine grain SAND. SOSM si lt. Black stained layer
a t 12 ' ( - ! • )

Saae as above.

Pira gray silty fine gra i n SAND. Trace of saall to aediua g rave l . We t .

Pira gray fine gra in SAND. We t .

C . O . B . I 20 -



Dead Creek
I L 3 1 4 0

!«•••
Pro j e c t Bo. _ _ _______
Date Prepared 12-K-I6
Prepared by ft* HaUey
D%pth ( f t ) Descr ipt ion

EE -G 109

FILL

BROWN SILT

BROWN CLAY
GRAY FINE SAND

QRAY

ORAY F INE
SAND

Boring/Well Bo. _
Locat ion S i t e L
Owner ICPA

I I t PA well rep laced !
L-4/EI-C109_______

Top of Inner Cuing E l ev . 409 . 71
Dri l l ing rir» FOK drilling_______
Dr i l l e r Jerry Haaaon_____________
Sta r t l Complet ion Da t e i l2/16 , 1 2/ 16/ 16
Type of Rig Mobile 8-61___________
Method of Dri l l ing 3 3 / 4 ' I . D .

hollow itea «ugeri
KILL DATA

I in.Hole Dial
Boring Depth 3 S . O f t .
Cuing and Screen Dia» . 2 in.
Screen Interval 1 7 . S - 2 2 . 5 f t .
Screen Type itaialeif tteel 0 . 0 1 * i lot
stichup 1.94 ft._______________
Well Typ« •onitering_____________
Well Conltruct lon:

fi lter Pack 25 - 13 ft.________
Seal 13 - 10 ft .
Grout 10 ft . to surface
Lock Bo. 2 1 3 4

TEST DATA

Bo

Stat i c Water Elev. 3 9 7 . 4 2 Date 3 -26 - 17
Stat i c Water B l ev . 3 9 1 . 4 S Date 5- 1 1 - 17
Slug Teit Yes____
Teit Date _____________
Hydraulic Conductivity __
Other pH • 5.0_______

Cond. • 4 5 0 0 uahoi Te»p. SI'
Cloudy, dark, itrong odor

NATO QUALITY

Saaplei Taken Yei X
Ho. of Saaple* 1 round_____
Typea of Sacplei greundvater

No

Date Saapled __
Sanpleri l i t

3 - 2 4 - 8 7

Saaplei Analyied for
volati le organie i

HSL eoapoundi,

Spl it Samples
Recipient ___

Yei NO

Couenti Subiurface loil laaplea
froa boring 10' - 20' analyied for
HSL eeapoundi.__________________



Sit* D*»d Cr»«klit«-L Bo ring/** 11 «o. L-4/v*ll t EE-O109
I IEFA R*plac *B*nt W*H )

3*Bpl* DvetaV Bio* Coat Dvscriptioa

1 - 2.3

3.5 - 3

6 - 7.5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 3 - 15

16 - 1 7 . 3

1 8 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

5-6-7

3-3-4

3-4-4

3-4-«

4-7-1

6- 1 1 - 13

1- 14-34

8- 13 - 13

J - 12 - 17

7 - 14 - 18

0 - 2 ' FILL confuting of black asphalt and c lay .

froB 2' Brown sandy SILT. Mont .

Brown landy SILT. Trace of B*diuB grain land.

6 . 5 - 7 Brown fllty CLAY. Trac * of fin* grain sand.
7-7 .5 Cray fin* grain SAND. Trac* of lilt and clay.

Brown-gray (Bott l ed ) clayey SILT. Trac * of fin* grain sand. Mo i s t .

Gray sandy SILT. w*t .

Saa* as abov* . Trac* of fin* grain sand.

Stiff gray sandy SILT. Thin laainat*d black-gray layering.

Cray fin* grain SAJTD. w*t .

Sasi* as abov* .

Dark gray fin* to coars * gra in SAND. SOB* black stain ing. w*t .

C . O . B . t 25 '



Pro j e c t Na»e Dead Creek
Pro j e c t Bo. IL 3140______
Date Prepared 12-12-«t
Prepared by »«TJB Phillipi
Depth | f t ) Description

L - 3

FILL

GRAY AND BLACK SILT

BLACK FINE SAND

Boring/Wel l »o . L-3______________
Locat ion Sit * L
Owner IEPA_______________~______
Top of Inner Cti ing t l ev . HA
Dri l l i ng F ira Foi drilling________
Dri l l er Jerry Haaaon_____________
St t r t ( Complet ion D » t e » 1 2/ 12 , 1 2/ 12/ 16
Type of Rig Mobi le B-61__________
Method of Dri l l ing

hollow ite»
3 3/4' I . D .

MKU. DATA

I in.Hole Di«B.
Boring Depth 2 0 . 0 f t .
Cit ing *nd Screen DI*B.
Screen Intervt l ______
Screen Type ______^^^
Stlckup
well Type __________
Well Cons t ruc t i on :

f i l ter Pick ______
Seal _____________
Grout
Lock He.

TUT MTA

Stat ic Witer C l e v . _ _
Stat i c water I lev. __
Slug Test Tei_
Teet Date ____

Date
Date

Hydraulic Conductivity
Other

Saaple* Taken
Ho. of Saaplei _
Typei of Saaplei

Ye* No

Date Sampled
Saapleri
Saoplci Analyied for

Split Savplea
Recipient ___

Tea

Coraenti Subturface toil iaaplet
fro » boring 0 - 2 0 ' analyied f o r
HSL compound!._______________

UMMtU
Strong organic odor
Ground elev. 4 0 7 . 9 0



sit* Doad Cr*«kiU*-L Boriag/Voll Mo. L-3

aBBl* D*ptB •!•« Description

1 - 2.5

3.S - 5

6 - 7.5

* .S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

«-7-9

5-S-C

2-2-3

3-4-«

3-3-5

J-3-5

2-5- 10

1-2-4

0-1 Black cind*rs FILL

FILL consist ing ot st i ff brown-gray silty CLAI. Trie* of fin* gra in
• •nd, SBall grave l , and br ick f ragment s . Hois t .

PILL consiit ing of it iff qtty si lty CLAY. Littl* •••!! «riv*l; tr ie * of
tin* grain t»nd, l«rq« gr«v*l, br ick fr iq » *nt » , tnd wood chip*. Hoi t t .

Fill apparently diicontinu*! 9 approx . 6' .

S-« .5 Loot* dark ?ray SILT. Sta ined black .
6 . 5 - 7 . 5 Loo** brownish gr«y v*ry sandy SILT. SOB* fin* grain aand.
Mois t .

Firm, ?ray clay*y SILT. SOB* brownish staining. Trac* of fin* grain
sand. Hoist. Mott led.

FlrB black elay*y SILT. SOB* clay. Litt l * fin* gra in sand . V*ry Boi s t .

FirB black-gray sandy SILT. SOB* fin* gra i n sand. Littl * clay. He i s t .

K-17 Saa* as abov*. w*t .
1 7 - 1 7 . S Hack si lty SARD. W* t .

Fira black fin* grain SAJID. Well sof t * d . ***t .

E .O . I . • 20-



IL 3 1 4 0
Pro j e c t Na»e Dead Creek
Pro j e c t No .
Date Prepare
Prepared by

12- 12- 16
to*U Phil l ipa'

Depth ( f t ) Descr ipt ion

L - 2

FIU

OR AY AND BLACK
SANDY SILT

BLACK FINE SAND

Bor ing/Wel l No. _
Locat ion Si te L
Owner ICPA

L-2

Top of Inner Caaing Kiev . HA______
Dr i l l i ng rir» fox drilling________
Dr i l l e r Jerry Haauaon_____________
Start t Completion D« t e « 12/ 12 . 12/ 12/86
Type of Rig Mobile B-«l__________
Method of Dri l l ing 3 3/4 " I . D .

hol low ate« augera
WILL DATA

t in.Hole Dlaai.
Bor ing Dept~ 2 0 . 0 f t .
Caa ing and Screen Diaai.
Screen Interval ______
Screen Type __________
Stickup ____________
Well Type ____________
Well Cooi truct ion :

Fi l ter Pack ______
Seal _____________
Grou t
Lock No.

TEST DATA

Stat ic water «lev. __
Stat i c Water E lev . _ _
Slug Teat Yei
Teat Date

Date
Date

No

Hydraulic conductivity
other

Saaplea Taken
No. of Saaiple*
Typea of Saaplea

Yea No

Date Sampled
Saaiplera ___
Saaple* Analyied for

Spl i t Saaplea
Recipient __

Tea No

Coawenta Subaurfaee aeil aaaplea
froai boring S - 15' analyied for
HSL eeaipeunda .________________

Strong organ ic odor
Ground e l ev . 4 0 7 . 3 2



91t« Dead Cr*«k Slt*-L Boriag/Well mo. L-2

Supl* Depth *Uov Cout Deacrlptioo

1 - 2 .5

3 . 5 - 5

6 - 7.5

«.S - 10

11 - 1 2 . 5

1 3 . 5 - 15

1« - 1 7 . 5

I I .5 - 20

4-12-«0

1-5-7

2-4-1

2-2-3

6-7-14

4-1-9

2-2-3

2-3 -6

0-1 Pill on turt le* - black c inder * .

PILL coniiiting. of black filty CLAY. Trie* of (Mil gravel and concre t e
fragment*. Moiit .

PILL consist ing; of hard dark gr»y lilty CLAY. Trie* of (Ball grave l .
br ick fragments , and wood ch ip* .

PILL con* i *t ing of black-qray lilty CLAY. Trae* of *»all gravel and wood
chip*. Very »oi«t. stained b lack .

Pil l diicontinue* • I ' .

Soft gray very landy SILT. Sooe fine grain *and. Very aoi*t. Black
ttaininq throughout.

Saaw a* above.

Looie black *andy SILT. JOB* fine grain *and. Very amiit.

Looie black fine grain SAND. Wet .

Save a* above. Trace of lilt. wet .

E . O . B . • 2 0 ' .



Pro j e c t Naae Dead Creek
Pro j e c t Ho . IL 3 1 4 0
Date Prepared U-ll-lt
Prepared by
Depth ( f t ) Description

L- 1

FILL

BROWN
CLAYEY SILT

BROWN AND OR AY
8ILTY CLAY

OR AY FINE SAND

Bor ing/Wel l No. _
Locat ion S i t * L
Owner It PA

L-l

HATop of Inner Cas ing E l ev . _________
Dri l l i ng firm fox dri l l ing
Dril ler Jerry Haajsen_____________
Star t l Complet ion D a t e s l 2/ l l , 1 2/ 1 1 /86
Type of Rig Mobi le B-61___________
Method o f Dri l l ing 3 3 / 4 " 1 . 0 .

hollow it«» «ug«r»
WKU. DATA

t in.Hole Di« __________
Boring Depth 2 0 . 0 f t .
Casing and Screen Claa.
Screen Interval _____
Screen Type ________
Stickup ____________
well Type __________
Well Construc t ion :

Fi l t e r Pack ______
Seal _____________
Grout
Lock No.

TUT DATA

Stat i c Water «lev. __
Sta t i c Water t lev. _ _
Slug Teat Tes _
Teit Date

Date
Date

Hydraulic Conductivity
Other

Saeiple* Taken
No . of Saaplei
Typei of Saiplei

QUALITY
Yea No

Date Sampled
Stapler *
Saaplea Analysed for

Split Staples
Recipient ___

Yes No

CosMients Subsurface soil saaples
froa boring 5 - 10' analysed for
HSL eoapeunda ._____________^^^

Oround e lev . 4 0 1 . 3 1



Sit* D*>d Cr**k llt*-L Borinq/ltall Mo. L-l

Saapl* Depth Blow Cooat [ascription

1 - 2 .5

3.5 - 5

6 - 7 .5

8.5 - 10

1 1 - 1 2 . 5

1 J . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

4-6-7

4-4-3

3-3-6

2-2-2

2-1- 1

1-1-1

MOK

5-5-7

0-2 FILL confuting of black tandy clay with aiphalt, cind*ri, and
qr«v«l .

Fill ditcontinu** t » pprox . 2 ' .

2 -2 . 5 Brown lilty CLAY. So»» mall qr«v»l . Hol t t .

Brown cl*y*y SILT. Littl * fin* qriin land. Hoiit.

$••• •• «bov».

S*B* •» «bov«. v*ry aoiit.

Soft gr«y clayey SILT. Littl* fin* ijraln tand. W*t .

Soft brownlih-ijray v*ry lilty CLAY . Trac* of fin* flrain land.
Occa»ional thin • • * • • of ?ray clayey lilt. Hoiit .

Looi* gray fin* grain SARD. W*t .

SaM at abov * . w*t .

E . O . B . 9 2 0 -



Pro j e c t Haste Dead Creek
Pro j e c t Bo . I L 3 1 4 0___
Date Prepared i-il^TT"
Prepa r e d by Tial Haley
Depth I ft) Dvicr ipt ion

K - 3

FILL

GRAY SANDY CLAY
BROWN AND QRAY
FINE SAND

Boring/Wel l No. _
Locat ion S i t * K
Owner IEPA

K-3

Top of Inner Citing Elev . NA_______
Dri l l i ng Firm fo« drilling________
Dr i l l e r J«rry H«m»on__ _ _ _ _ _ _ _ _
Star t t Complet ion D4t » » 1 / 2 2 , 1 /23/J7
Typ« of Rig Mobi l * B-tl__________
M»thod of Drill ing _

hollow tt«« «ug«ri
3 3/4" 1 . 0 .

MBU. DATA

I in.Hol» Diaa . ___________
Boring D«pth 2 0 . 0 f t .
Casing and Screen Dia«.
Ecr«*n Interva l ̂ ^^___
Scr««n Typ« ________
Stickup ____________

typ»
Well Cons t ruc t i on :

f i l ter Pack
Seal
Grout
Lock No.

TUT DAIA

Stat i c Hater E l ev . _ _
Sta t i c Hater E l e v . _ _
Slug Teat Yes_
Test Date

Date
Date

Ho
Hydraulic Conductivity
Other

mm QUALITY
Saaplet Taken
No. of Staples _
Type* of Saaples

Yes No

Date Saapled
Samplers ___
Samples Analysed for

Split S«»pl«i
Recip ient ___

Yes

Comment• Subsurface soil samples
f rom boring 10 - 20' analysed for
HSL compounds. ____________

Ground e lev . 4 0 5 . 2 6



Sit* Dead Cr**fc llte-K Boring/Veil Bo. K-3

Supl* D*»tB Hoe) C«mBt Description

I - 2 .5

3.S - 5

6 - 7.5

8 .5 - 1 0 '

I I - 1 2 . 5

1 J . S - 15

16 - 1 7 . 5

1 1 . 5 - 20

2-3-6

1-3-4

6-7- 12 PILL consist ing of brown-black silty CLAY. Seste IBS 11 gravel and crushed

«-7-9

1-1-1

1-2-1

1-2-2

4-10-5

PILL contltt inq of black tandy CLAY with «»all qravvl , ilag aatcr la l ,
asphalt , and c inders .

PILL cons ist ing of black clay*y SAND. Trace of saall gravel . Wet .

S«Be as above.

Ho recovery.

PILL cons i s t ing of sof t black lilty CLAY. Trace of fine to Bediua gra in
sand, SBall grave l , and l iaestone fragaents . Wet .

Pill discontinues • approx . 1 6 . 5 ' .

Gray sandy CLAY. Very He i s t .

Brown-gray fine gra in SAND. wet .

1 . 0 . 6 . 9 2 0 -



Site Deed (Tree* Site-K Borinq/l*ell Me. K-2

Sesiple Depth Slow Coat Description

10 - 1 1 -25

3-4-5

1 -2 -2

I - 2 .S

3 . 5 - 5

6 - 7 .5

8.5 - 10

I I - 1 2 . 5

1 3 . 5 - 15 !-«-«

16 - 1 1 . 5

I S . 5 - 20

2-4-4

10 - 1 1 - 14

TILL confuting of brown-grsy-blsck ssndy CLAY with crushed l iaeetone ,
grave l , and br ick frsaaent i . Mo i s t .

Sssie ss sbovs .

£ • • • ss sbovs . Silty snd s o f t .

Ss»« ss sbovs. Trscs of ••diusi grsin ssnd snd snsll qrsvs l . Vsry

SSBS ss sbovs . Trsc * of wood ch ips . w«t. rill d iscont inues 9 s pp r o x .
13 ' .

Fir » dsrk qrsy-qrsy vsry fins g r t i n SAND. w«ll rounded snd well s o r t e d .
Blsck stresk inq • 13 3 / 4 ' [ - 2 " ) . Wet .

Sssie ss sbove. Ifstursl blsck s t s i n i nq .

Ss»e ss sbove . Cle i n e r . Met .

C . O . B . • 2 0 -



Dead Creek
IL 3 1 . 4 0

Pro j e c t HIM
Pro j e c t Ho. ______________
Dat e Prepared l/IJ/l?
Prepared by KeVln Phillips
Depth ( f t ) Descr ipt ion

K- 2

T 10

FILL

QflAY VERY
FINE SAND

Borin<}/W«ll No. _
Locat ion S i t e K
Owner IEPA

K-2

Top of Inner Cas ing C l e v . MA_______
Dri l l i ng fir« fo» drilling________
Dr i l l e r Jerry Haaaon___________
St i r t & Complet ion Datee 1 / 12 , 1 / 13/ 17
Type of nig Mobile i-61__________
Method of Dri l l ing 3 V< 1 . 0 .
hellov ite» augeri

WILL DATA

I in.Hole Dl«». ________^_
Boring Depth 2 0 . 0 f~
Casing and Screen Oiaa.
Screen Interval _____
Screen Type __________
Stickup ____________
Well Type __________
Well Construc t ion :

Fi l ter Pack ______
Seal _____________
Grout
Lock do.

TUT DATA

Stat i c Water Hev. __
Stat i c Water K i ev . _ _
Slug Teat Tes_
Teat Date

Date
Date

No
Hydraulic Conductivity
other

QUALITY

Saaplei Taken
No. of Sacplea
Types of Saaplea

Tea NO

Date Saaipled
Saaplers ___
Saaples Analysed for

Spl i t Samples
Recipient __

Yea No

Coaments Subaurface soil aasiple»
fro» boring 0 - 10' analysed for
H3L eeapoundi._______________

Ground e lev . 4 0 ) . 4 5



Sit* D«ad Creek Slte-K Boring/Well »o. K-l

S«a?le D*ptk Blov Coast Description,

1 - 2 .5

3.3 - S

6 - 7.5

1 .5 - 10

11 - 12. S

13. S - IS

16 - 17. S

1 1 . 5 - 20

14- 1 1 - 1 1

2-2-1

1-2-1

2-3-«

3-6-9

3-5-7

3-3-4

2-3-4

PILL consist ing of dark
br ick fragments . Trace

Saae aa above. Mont .

Saae aa above .

Sane ai above. Slightly

Gray-brown aediuB gra in
clay layer a t 12 ' 1 - 3 . 5 "

Cray-brown mdiua grain

brown lilty CLAY. With crushed liaeatone «nd
of aedlua grain aand and laall grave l .

sta ined. FILL discontinues • approx . 1 0 . 5 ' .

SARD. Wet . So»e black staining • 1 1 ' . Thin
) .

SAND. Wet .

Gray-brown Mdiua to coarte grain SAIfD. Trace of i»all gravel. Wet.

Save aa above.

C . O . B . • 20 '



Dead Cree k
I L 3 1 4 0

IUB*
P r o }ect no .
Date Prepared" 13-l<-««
Prepared by Ti« Ha ley
Depth I ft) Descr ipt ion

K -1

FILL

OR AY AND BROWN
MEDIUM SAND

Boring/Wel l No .
Loca t i on S i t *
Owner ICPA

K-l

Top of Inner Cas i ng t lev . HA______
Dr i l l i ng F i r » fo» drilling________
Dr i l l e r Jerry Haaaon_____________
Star t i Complet ion Date iH/l t , 12/ l g/K
Type of Mobile B-tl
Method of Dri l l ing 3 3 / 4 " I . p .

hollow ite» «uqer«
VKLL DATA

I In.Hole Dial
Boring Depth ? 0 . 0 fT~
Caiing and Screen Diaa.
Screen Interval ______
Screen Typ« ___________
Stickup ____________
Well Type ____________
well Conitruct ion:

Fi lter Pack _______
Seal ____________
Grout
Lock No.

TUT DATA

Stat i c Water E l ev . _ _
Stat i c Water E lev . _ _
Slug Teit Yea_
Te*t Date

Date
Date

No
Hydraulic Conductivity
other

QOALITT

Saaplet Taken
No. of Saaplet _
Type* of Saaplet

Yet No X

Date Saopled
Saapler i __
Saaplet Analyied for

Spl i t Saaplei
Recipient __

Yei No

Couents Subiurfaee toil taaplea
(ro» boring 0 - 10' analyted for
HSL eoapeunda._______________

Sround elev. 4 0 5 . 1 *



site Dead Cr»«fc «ite-J Boring/Well mo. J-3

Saaple Doptk llo* Cooat Description

1 - 2 . 5

3 . 5 - 5

6 - 7 . 5

8 5 - 1 0

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

IS. 5 - 20

2 3 . 5 - 25

4-5-1

6-9- 14

2-2-3

3-3-3

2-2- 1

1 -2-3

1-2-1

2-5-7

4 -7 - 10

Foundry ttnd on s u r f a c e .

FILL coni i i t ing of b lack-deck brown sandy CLAY. Trace of B«diu> gra i n
find (foundry) and br i c k f r agmen t s .

Saae a« above . Auger rafuta l at 5' . Largt obstruction «ncount«r«d.
Moved bo ring 6' no r t h . Cont inu * • • •p l ing .

FILL coni i i t ing of b lack-dark brown sandy CLAY. Trac * of ••diuB gra i n
foundry sand and f lag aatar i a l . Loos* and dry • 1 0 ' .

Sas>« at above .

$••• aa above. Mont .

Saax as above. Wet .

Sasie at above. Fill discontinue! a approx . 1C.

Brown-^ray »ediu» grain SAJID. Wet.

Sane as above . Increased coarse g ra i n sand .

t . O . B . • 25 '



D*ed Creek
IL 1 1 4 0

Pr o j e c t •• • • >
P r o j e c t No . __________
D«te P r e p a r e d 12 - 17 - l «
Prepared by Tia Malay
D«pth ( f t ) Descr ipt ion

J - 3

FILL

BROWN AND OR AY
MEDIUM SAND

Boring/Wel l Wo. _
Locat ion S i t * J
Owner IE7A

J-3

Top of Inner Cai inq t lev. MA______
Dr i l l i ng fir« To» drilling________
Drill«r Jerry Htaaxm_____________
Star t I Complet ion D « t » « 12/ 17 , 12/ 17/ 16
Type of R19 Mobil* B -6 1 _ _ _ _ _
Method of Dri l l ing 3 3/4 " I . D .

hollow it«« «uq«ri
WKU. DATA

I in.Hoi* Di«».
Boring Depth 2 8 . 0 fTT

and Scr* *n Di«B.
Screen Interval ______
Screen Typ» _________
Stickup ____________
Well Typ« ___________
Well Construc t ion :

rilt«r P«ck ______
Seel _____________
Grou t
Lock No.

TUT DATA

Stat i c Water Elev .
Stat i c Water C l e v .
Slu<J Teit
Te«t Date

Date
Date

No

Hydraulic Conductivity
other

WATO QOAUTT

Saaplea Taken
No. of Saaplei _
Type* of Saaplei

Tei No

Date Saapled
Saapler* ^^
Saaplei Analyied for

NoSplit Sa«ple«( ie i l iTei » ___
Recipient Sverdrup , Inc. tor Ce r r o
Copper_______________________
^••entt Subsurface ioil »a»pled
froa boring 0 - 10' analyied for
HSL ceaipeundi.________________

Ground e lev . 4 1 2 . 1 9



Sit* D«ad Cr*«k *lt*-J Boring/Well Vo. 3-2

3auB>l* Depth Blev ConBt Description

1 - 2 . 5

3 . 5 - 5

6 - 7.5

a. 5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 2 5

5-5-27

5-«-7

2-2-3

2-3-4

2-3-3

3-4-4

2-2-2

1 - 1 -2

1 - 1 -9

4-9- 14

Black foundry tand on tur t l e * .

TILL confuting of black-dark gray landy CLAY. SOB* foundry land and
crushed i iB*iton* f ragacn ta .

Si»« aa abov * . rill d iacont inu *a t appro * . 6' .

Gray ailty CLAY. Slightly »ott l *d . Trae * of fin* grain aand .

Saa* aa abov* . Si l t i * r and trac * of »all gravel f 1 0 ' .

Gray fin* grain aandy SILT. W«t 9 1 3 ' .

Saa* aa abov* . w*t .

Sax aa abov* .

Saa* aa abev* . 7arv *d t 1 9 ' .

Gray Mdiua to coara * grain SAJID. Trie* of saall grave l . w*t .
Gaaol in* odor .

Saa* aa abov* . w*t .

C . O . B . • 25 '



Pro j e c t Nas>e Dead Creek
Pro j e c t No . I L 1 1 4 0
Da t e Prepa r ed 13- 1 7-s <
Prepared by Ti» Ha ley
Depth I f t ) Descr ipt ion

J - 2

PILL

GRAY SILTY CLAY

GRAY SANDY SILT

QRAY MED - CRS SAND
2S-L

Bor ing/Wel l !«o. _
Locat ion 5 1 t e J
Owner ICPA

J-2

Top of Inner Cas i ng E l ev . HA______
Dr i l l i ng r ir » Tot drilling_________
Dri l l er Jerry Haaaion_____________
Sta r t I Complet ion Da t e sU/17, 1 3/ 17/ »6
Type of «ig Mobile »-«!__________
Method of Dri l l ing 3 3/4" I . D .

hollow iteai augers
MILL DATA

S in.Hole Oia> . _____
Boring Depth 2 8 . 0 f tT
Cas ing and Screen Diaa.
Screen Interval ______
Screen Type _________
Stickup _^^^________^
well Type ___________
Well Construct ion :

Fi l t e r Pack _______
Seal _____________
Grout
Lock Ho.

TUT DATA

Stat i c water C l e v . _ _
Stat ic Water E lev . _ _
Slug Test Yes
Test Date

Date
Date

No
Hydraulic Conductivity
Other

wxra QOALITT
Saaples Taken
No. of Saaiples _
Types of Samples

Yes No

Date Saopled
Saapleri
Sasiples Analysed for

Split Saap les l so i l Kes «
Recipient Ster l ing steel

No

Cos»ents Subsurface soil samples
froa boring IS - jj' analysed for
HSL compounds.________________

Oasol ine odor
Ciround e l e v . 4 1 3 . 1 0



Sit* Dead Cre«fc_ilte-J Bo rinq/l»ell Be. J-l

SaBple D*pta Blov Ccnoit Description

1 - 2 .5

J.5 - 5

6 - 7.5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

4-4-1

2-5-6

2-2-4

3-3-4

3-4-6

2-4-5

3-5-6

2-2-3

Black foundry SAND on fu r fa c * .

FILL cons ist ing of black-dark brown-rust colored Bediua gra in SAND.
Trace of crushed l lBettone and br ick fragments .

Foundry aand FILL to 4'. Then: Gray lilty CLAT. Slightly settled.
Trace of fine grain aand .

SaBe aa above.

Saae aa above. Si l t i er t 1 C ' .

Light brown ailty SAND. Becoaea landy SILT at 1 2 ' .

Brown sandy* SILT. Wet .

3aae aa above.

Dark gray tandy SILT. Soae fine grain aand. Wet.

C . O . B . • 20 '



Dead Creek
I L 1 1 4 0

Pro j e c t Ba»e
Pr o j e c t Bo .
Date Prepare IT-n-tt
Prepa r ed by Tim Kaley
Depth ( f t ) Descr ipt ion

J - 1
0 "If YYYYYYYYYYYYYYYWt

PILL

GRAY SILTY CLAY

BROWN AND QflAY
SILT

Bor i ng/Wel l Ho .
Loca t i on 3 1 t »
Owner IEPA

J-1

NATop of Inner Cat i ng Elev __________
Dri l l i n g fir» fo» dri l l ing
Dr i l l e r Jerry Haauaon_____________
Star t t Complet ion D a t e s i J / 17 .U/ 17/ 16
Type of Rig Mobile B-<1________
Method of Dril l ing 3 3/4 ' I . D .

hollow ite» augeri
VltX DATA

1 In.Hole Dial __________
Bor ing Depth 20.0 ft.
Cas i ng and Screen Diaej .
Screen Interval ______
Screen Type _________
Stickup ____________
Well Type ___________
well Conitruct ion:

F i l t er Pack ______
Seal _____________
Grout
Lock No.

TCST DATA

Stat ic Water Elev . _ _
Stat i c Water t l ev . _ _
Slug Test Tei_
Teat Date

Date
Date

Hydraulic Conductivity
Other

mm QUALITY
Saiaplei Taken
Bo. of Saaplet _
Types of Saaplea

Yes

Date Saapled
Samplers ___
Saaples Analysed for

Spl it Saaplestso i l )Tes _ _X_
Recipient Ster l ing steel

No

Coauaenti Subsurface soli saaple
fro* boring 10 - 20' analysed for
HSL eoapeunds .________________

Ground e lev . 4 1 1 . 7 6



Sit* D*ad Cr*** Sit«-l Borinq/W*ll Bo. I- 12/W*11 tEE-20

Saapl* D*f>tk Slev CmtBt Description

1 - 2.5

3.5 - S

« - 7.S

» .S - 10

11 - 1 2 . 5

1 3 . 5 - 15

1C - 17. S

1 6 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2-3-2

3-3-2

3-3-5

3-5-8

3-5-4

4-1- 13

1-2-4

2-5-9

3-5-11

4-7-H

7- 1 1 -20

Dark brown landy clay topic il on lurfaca.

Brown lilty CLA7 . Dry.

SaB* at abov*.

Brown fin* to ••diua grain SAND. Dry.

SaB* a« abov*.

Saai* a* abov* . noilt f 1 2 . 5 ' .

SIB* aa abov* . w*t .

Saa* aa abov*.

3aB* ai abov*.

Saa* ai abov*.

Brown B*diuB gra in SAND. W*t . Trac* of coar i * gra in land t 2 4 - 2 5 ' .

SIB* aa abov* . Trac * of s»all g r av * l . w*t .

E . O . B . • 2 1 -



Pro j e c t Naave
Pro j e c t No .

Dead Cre e k
I L 3 1 4 0

Date Prepared 2 - 1 1 - 17
Prepared by Tl» Kaley
Depth ( f t ) Descr ipt ion

BROWN
F INE -MED
SAND

Bor ing/Wel l No. _
Loca t i on 3 1 t t I
Owne r ICPA

I - 12/ I E -20

Top of Inner Caaing Elev . 4 1 1 . 41
Dri l l i ng f ir » fot drilling________
Dr i l l e r Jerry Haauaon_____________
Sta r t t Complet ion Date* 2 / 1 3 , 2/ 13/ 17
Type of Rig MobiU B-«l___________
K«thod of Dri l l i ng 3 3/< ' I . D .

hollow it«» 4ug»c i , >ot«ry
VEU. DATA

Hol« Dia » . I in.
Bor ing D«pth tt ft.
Cas ing and Screen Diaai. 2 if
Screen Interval 23 - It ft .
5cr*«n Typ« itainl««« «t»«l 0 . 0 1 " ilot
Stickup 1 . 4 1 ft.________________
w«ll Typ« •enitaring____________
w«ll Conatruc t ion :

T i l t » r Pack 2» - l i ft. Natura l
S..1 15 - 13 ft.______________
Grout 13 f t . to surface
Lock No. 2 1 3 4

TEST DATA

Stat i c Wat»r Cl«v. 3 > T . 4 9 Oat* 3 -26 - 17
Stat i c Wat»r C l * v . 3 » i . » l D«t* 5-11-1^
Slug T»«t Y«i____ No X
T«»t Dat» ________________________
Hydraul ic Conductivity ____________
Oth«r ___ _____

Saaplci Taken
No. of Saaiplci
Typ»a of Saaplci groundvatar

QOALXTT

Tea X
1 round

No

Dat* Saaiplvd _
Saapl*ri E 4

3 - 2 3 - 1 7

Sa*pl«i Analysed for
volat i le organic!

H3L eoapoundi,

Spl it Saapl* * Y»« X No___
Recipient Sverdrup, Inc. for Ce r r o
Copper _______________________
Coanenti Subturface »ot l aaaplet

freai boring 3.5 - 1 2 . 5 feet analyied
for HSL compound* .______________

Background location



Sit* D««d Cr««fc l it»-I

Saapl* D*pth llov Count

3 3 . 5 - 3 S < -7 - 13

3 7 - 3 8 . 5 • - 17 - 16

S*B« *• «bov«.

S*m» 11 «bov«.

C . O . B . t 3 1 . 5 -

Borlnq/Wvll Bo. I-ll ;cont . i

Description



Project Name Dead Creek
Pro j e c t No . IL 3HO
Date Prepared J -5- 17
Prepared by Tia H-ley
Depth ( f t ) Descr ipt ion

I -11

FILL

WASTE

GRAY SILTY CLAY
25

3OH

3SH

38.5

BROWN AND DARK
QftAY FINE SAND

Boring/Well So.
Locat ion S i t *
Owner ICPA

1- 1 1

Top of Inner Caa i ng C l e v . HA
Dri l l ing nra Tot dril l ing
Dr i l l e r Jerry HaMon _______

4 Complet ion Datea 2/5 tStar t
Type of Rig Mobile »-«l
Method of Dri l l ing 3 3 / 4 "

hollow ttea auger i . Rotary
WILL DATA

I in.Hole Dial __________
Boring Depth 3 8 . S f t .
Cit ing and Screen Di««.
Screen Interval ______
Screen Typ« _________
Stickup ____________
Well Type ___________
Well Cont truc t ion :

n iter Pack ______
Seal ____________
Grout _ __
Lock No.

TUT DATA

Stat i c Water K i ev . _ _
Stat i c water I lev. _ _
Slug Teat Yei_
Teat Date

Date
Date

No

Hydraulic Conductivity
Other

mra QUAUTT
Sa*ple« Taken
No. of Saaple i _
Typei of Saaplet

Yea

Date Sampled
Saaplen
S«»pl«§ Analyted for

Spl i t Saaplea Hoil )Ye a X No___
Recipient Sverdrup, Inc. for Cerro

Copper_ ______________________
Couents Subaurface loil aaeiplet

frea boring < - 20' t ?8
ia»ple«
- 3 1 . 5 '

analyied for HSL eeapoundt.

Ground elev. 4 0 S . U



Site Dead Cr«»kiit«-I Soring/well mo. 1- 1 1

Saaple Depth flow CwsBt Description

1 - 2.S

3.5 - 5

6 - 7.5

t .5 - 10

11 - 1 2 . 5

1 J . 5 - 15

16 - 1 7 . 5

11. 5 - 20

2 1 - 2 2 . 5

2 3 . 5 - 25

S - 2 7 . 5

2 1 . 5 - 30

3 1 - 3 2 . 5

1 1-7-13

S-S-7

4-4-3

1-5-2

3-2-2

4-5-4

7-11-9

7-22-9

2-2-4

2-10-14

1-2-5

5-1-14

9- 13-20

Crushed liaestone park in? lot sur face .

PILL consisting of black-dark brown sandy CLAY with brick fragment »,
crushed liMttone, s»all grave l , and slag mater ia l ,

Same a* above.

PILL consist ing of gray-black si lty CLAY. Trace of Bediua gra in land and
grave l . Hoi s t .

PILL cons i st ing of sof t black-gray silty CLAY. Slightly Bottled. Ho i s t .

WASTE consisting of black soft sandy clay (sludge) with lost* debris
including a hard rubber Mater ia l and coar se grain sand. Wet with an oily
sheen.

WASTE - sasie ai above. Here hard rubber material and black stained
debris .

WASTE - sane as above. Trace of paper products , clay, and snail grave l .
Wet with black oily sheen.

WASTE - saste as above.

• Very difficult dril l ing t 21 ' . Poss ib le large sietalic object encoun
tered. Destroyed fish-tai l bit on end of plug. Re-locate boring - 2 0 '
ea s t . Continue logging • 2 1 - 2 2 . 5 ' .

Poor recovery - WASTE cons ist ing of black oily Mater i a l with a hard
rubber like debr is . Wet .

WASTE discontinues • appro* . 2 3 ' .

23.5-23 3/4 Thin soft gray silty clay layer. ( - 1 * to 2" thick)
Then brown fine gra in SAND. Sosie black sta in ing, wet .

Dark gray fine gra in SAND. Trace of medium to coar se gra in sand , wet
with SOB* black stain ing.

Sam* as above. Trace of small to medium grave l t 2 9 - 3 0 ' .

Sa»e as above.



Dead Cre e k
I L 3 1 4 0

Pro j e c t Naae
Pr o j e c t Ho .
Date Prepared 3-4-i?
Prepar ed by Ti» Ha ley
Depth I ft I Descript ion

I -10

10-

15-

20-

25-

30-

FILL

BROWN SILTY SAND
BROWN SIL.TY CLAY

QRAY VERY
FINE SAND

BROWN FINE SAND

Boring/Wel l Bo .
Locat ion S i t e
Owner IEPA

1 - 10
I

Top of Inner Cai ing E l ev . HA______
Dr i l l i ng f ir » fo» drilling_______
Dr i l l e r Jerry Haaaon____________
Sta r t t Complet ion Dete* 3/4 t 2/</ l7
Type of Rig Mobil* B-61
M«thod of Dri l l ing

hollow »t»« «ua»c»
3/4 " I . D .

WTLJ. DATA

Hol« Di««. 8 in.
Bor i ng D«pth~ 3 0 . 0 f t .
Cuing end Scr»«n DIM.
Scr««n Int«rv4l ______
Scr««n Typ« _________
St i ckup

Typ«
W«ll Con i t ru c t i on :

r i l t »r Pick
Grout __
Lock No.

TEST DATA

Sta t i c Wit*r El«v. __
Sta t i c Water Cl » v . _ _
Slug T«it Y«i
T«lt Date

Data
Data

No

Hydraul ic Conductivity
Other

Saaplet Taken
No. of Sanplea _
Types of Sanples

QUAUTT
ye* No

Date Sanpled
S a"p1e ri ___
Saaplei Analyzed for

Split SaapleaI t o i l )Yea X No
Recipient Sverdrup , Inc. for Ce r r o
Copper_______________________

Coaaenta Subaurfaee toil ia«ple»
fro» boring IS - 30' analyied for
HSL eo»poundi .________________

Ground e l ev . 4 0 8 . 6 1



Site Dead Creek lite-I Boriaq/Well mo. 1 - 10

Staple Dapta Blew Cavat DescriptioB

1 - 2.3

3 . 5 - 5

6 - 7.5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

I S . 5 - 20

2 1 - J 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

12-15- 12

6-3-3

2-2-2

4-3-3

3-3-6

3-7-»

2-5-7

6-»-5

7- 1 1 - 12

1 1 - 12 - 14

PILL aaterial on su r fa c e .

PILL consisting of black-brown sandy CLAY including a aixture of wood,
s lag grave l , crushed l iaestone, a yellow powdery substance, and br i ck
fragaents . Dry.

PILL - saae as above .

Pill discontinues 9 approx . 6 . 5 ' .

Proa 6 . 5 ' - brown very fine si lty SARD. Dry . Trace of clay 9 7 . 5 ' .

Brown silty CLAY. Trsce of fine grain sand. Slightly Bottled with gray
s t r i nger s . Dry .

Gray very fine silty SARD. Moi s t .

Saae as above. Met .

Saae as above. Less silty, wet.

Brown fine grs in SAND. Black sta in ing • 1 9 - 1 9 . 5 ' . Wet .

SaBe as above. Becoaes gray fine gra in SAND.

Saae as above. Black sts ining • 2 4 . 5 - 2 5 ' .

SaBe as above. Black sta in ing .

Saae as above.

C . O . B . f 30 '



Dead Creek
I L 1 1 4 0

Pro j e c t Name
P r o j e c t No . __________
Date Prepared 2-4-87
Prepared by Tla JUley
Depth ( f t ) Descr ipt ion

E E - 1 6

F ILL

WASTE

23 —

3O —

33

BLACK
FINE SAND

Bor ing/Wel l No. _
Locat ion S i t * I
Owner IEPA

I -9/EE- 16

4 0 1 . 8 5Top of Inner Cit ing E i ev . __________
Dri l l i ng Tir » rot dri l l ing
Dr i l l e r Jerry H«»»en_____________
Sta r t I Complet ion Datea 2 / 4 / 8 7 , 2 / 4 / 8 7
Type of Rig Mobile B-61__________
Method of Dri l l ing 3 3 / 4 " I . D .

hol low ite« augen, Kotiry
WILL DATA

I in.Hole Dial _________
Boring Depth 33 ft .
Cit ing and Screen Diaa . 2 n
Screen Interva l 28 - 33 f t .
Sc r e e n Type itiinlen iteel 0 . 0 1 " t lot
St i ckup 1 . 7 4 f t .
well Type •onitoring____________
Well Conttruct ion:

f i l ter Pack 33 - 21 ft . Eatunl
Sea l 21 - 19 ft._______________
Grout 19 ft . to turface
Lock No. 2 8 3 4

TEST DATA

Stat ic water Elev .
Stat i c Water E i ev . _
Slug Teat Tat
Teit Date

3 9 7 . 2 7 Date I -2 t -87
3 9 1 . S < Date 5- 1 1 -8 1

No

Hydraul ic Conduct iv ity
Other ____pH • 7.2

Cond . • 3000 uahoi Teeip. 58 -
Da r k , cloudy, itrong odor

MATCH QUAIJTT

Saoplet Taken
No. of Saaplet
Type! of Saaplet

Yea I
round

No
greundvater

Date Sampled 3-23-86___________
Saap ler t E t E________________
Saaplet Analyied for HSL eeapoundt

Vei NoSplit Saaplea
Recipient Sverdrup . Inc. for Ce r r o
Copper ________________________
Couenti Subiurface toil ia»pl«»

froai bor ing 6 .5 - 2 2 . S feet a n d
2 3 . 5 - 30 ' feet analysed f o r HSL
eompoundi .



3it» Dead Jit»-I Boring/Well Be. I-9/Mell UE-16

Seople Dvptfc Blov Coat Description

1 - 2 . 5

3.5 - 5

6 - 7.5

I .S - 10

11 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 » . 5 - 30

5-1- 10

4-5-5

2-6-6

4 - 12 -4

2-3-2

100/6

72-100/6

4-4-5

5-6-12

7- 12 -9

Pill mater ia l s on s u r f a c e .

PILL consist ing of black clayey SAND and slag gravel . Dry.

PILL - sane as above .

FILL cons ist ing of black-brown sandy CLAY including a mixture of s lag
grave l , crushed l imes tone , and c i nde r s . Dry .

FILL - same as above : mostly s lag gravel and c inders .

WASTE consisting of black sandy oily stained sludge including a mixture
of wood, cardboard , s lag , and small spherical bead*. Wet.

WAIT! - same as above. Wet .

WASTE - no recovery: very difficult dril l ing due to large obstruct ion.

WASTE - cutt ings f rom large obstruct ion showed a hard rubber or graphite
mater ia l .

WASTE - no recovery: probably same fill mater ia l s . Fill appeared to dis-
continue 9 2 3 ' .

Black (sta ined) fine grain SAND. Wet Iwith oily sheenl .

Same as above, heavy oily sta in ing .

Same as above; with a trace of medium to coar se grain SAND.

E . O . B . - drill t o 33'



Pro j e c t NIB*
Pr o j e c t Its.

Dead Creek
IL 3 1 4 0

Date Prep ired 2 -3 - 17
Prepa r e d by Tia Ha ley
Depth {ft I Descr ip t ion

E E - G 1 1 2

FILL

GRAY CLAY

:
20-

.
-

25-

i^m
=
=

••sei
•^

«•§

P £S

BROWN AND
GRAY F INE
SAND

Bor ing/Wel l Ho .
Locat ion S i t e I
Owner I tPA

< I C P A well r ep l a ced ii-»/EE-aii2_____

Top of Inner Cas ing E lev . 407 . a7
Dril l ing Fir » Ton drilling________
Dr i l l e r Jerry Haa»en____________
Star t 4 Complet ion Date i 2 / 3 / 1 7 , 2 / 3 / 8 7
Type of Rig Mobi l * B-61__________
Method of Dri l l ing _

hol low itm «uger«
3 3 / 4 " 1 . 0 .

WILL DATA

8 in.Hole Dial __________
Bor ing Depth 29.0 ft.
Cas i ng and Screen Dial. 2 in.
Scr e en Interval 21 - 26 ft .
Screen Type itiinlen Iteel 0 . 0 1 ' ilot
St i ckup 1 . 1 9 ft._________________
Well Type •onitoring____________
Well Cons t ru c t i on :

f i l ter Pack 26 - 16 ft . Natura l
Sea l IS - 14 ft .
Grout 14 f t . to surface
Lock No. 2 1 3 4

TTST DATA

Sta t i c Water E l e v . 3 9 7 . 0 0 Date 3 -26 - 17
Stat i c Water E l ev . 3 9 » . 39 Date 5- 1 1 - 17
Slug Teat Yea X No____
Teat Date S-12-17________________
Hydraulic Conductivity 3.4 « 10 c»/see

7 . 6Other ph
Cond. • 1 6 0 0 uahos Teap. • 51* f
Yel l ow i s h , sl ight odor_________

mrn QOALITT
Saaples Taken Yes X
No. of Sanples 1 round_____
Types of Saaple i groundwater

No

Date Saapled
Saaplen E

3 -23 - 17
Saaples Analysed for HSL compounds

Split Saaplei
Recipient ___

Yei No

Coaaenti

KKHAIUU



Sit* Dead Creek Jlte-I Boring/Well Bo. I-«/Well
ICPA replacement well

S«apl« Dvpth •!«• Co«Bt Description

Three sam-
ples taken
for screen
placement .

1 7 . 5 - 19

22. t - 24

2 7 . 5 - 29

2-J-4

4-5-7

6-1-9

Straight drill to 1 7 . 5 ' .

Strat igraph ic sequence b«>*d on augtr cutt ing* .

0' to 5' TILL coni i it inq of brown fine to ••diu> 9ra iB
cruthvd li««fton», gravel , and brick fragments.

S ' t o 12' PILL confistino, of black atphaltic sand and
oily cinders and soft clay.

Pill discontinues • approx. 1 3 ' .

12' to 17' Cray silty clay.

17 ' t o 23' Brown to gray fine arain SARD. Soae silt.

SARD including

gravel including

Wet.

23 to 2 7 . 5 ' Brown to gray aediua grain SARD. Trace of s»all grave l .
Wet.

2 7 . 5 ' to 27 3/4 ' Gray silty clay. Moist .

27 3 / 4 ' t o 29' Gray fine grain SAND.

Brown fine grain SAIID. Wet .

Or ay fine to «ediu» grain SAND. Trace of coarse grain
gravel . Wet.

sand and aMll

4" gray silty clay layer on top of gray fine gra i n SAND. Wet .

I .O . B . • 29'



Pro j e c t NaM
Pro j e c t No .

Dead Creek
IL 3 1 4 0

Date Prepared 2-3- »7
Prepa r ed by Tia Ha ley
Depth I ft! Descr ip t ion

EE - 1 5

FILL

DARK GRAY
VERY F INE SAND.
GRAY CLAY

BROWN AND GRAY
FINE SAND

Boring/Well No.
Location Site
Owner ICFA

i -7/tt- i ii
1 0 6 . 4 1Top at Inner Cas i ng E l e v . __________

Dr i l l i n g Fir« Ton drilling________
Dri l l e r Jerry HtMon_____________
Sta r t t Comp le t i on Date * 2 / 3 / » 7 , 3 / 3 / 1 7
Type of Rig Mobile B-61__________
Method of Dri l l ing 3 3 / 4 " I . D .

hol low steal auger s , Rot try
WKU. DATA

8 in.Hole Dia l _________
Bor ing Depth 30 f t .

2 inCas ing and Screen Dia» __ _
Screen Interval 24 - 29 ft .
Screen Type stainless steel 0 . 0 1 ' s lot
St ickup 1 . 3 3 ft . _ _ _ _ _ _ _ _ _ _ _ _ _
Well Type •onitorinq____________
Well Con s t r u c t i o n :

f i l ter Pack 29 - 17 ft . Natura l
Sea l 17 - IS ft._____________
Grout l i ft. ta surface
Lock No . 2 1 3 4

TUT DATA

Static Water Elev. 3 9 7 . 6 3 Date 3-26- 17
Sta t i c Water E l ev . 3 » . 9 3 Date 5 - 1 1 -87
Slug Teit Yes * No____
Teat Date 5-12-«7________
Hydraulic Conductivity 0 . 4 7 icKT-'ca/iec
Other pH » 7.2_________________

Cond . • 1 8 0 0 uahos Teaip. • 56* T
Yellowish_______________________

MKTKK QUAUTT

Saaples Taken Yes X No_
No. of Staples 1 round_ _ _ _ _
Types of Samples groundvater

Date Stapled
Staplers E

3 -23 - 17
Staples Analysed for HSL eosipounds

Split Saaiples Yes X No_
Recipient Sverdrup , Inc . for Ce r r e
Copper_________________________
Coaaients Subsurface soi l nnples

fros i bor ing 3 .5 - 1 2 . 5 feet a n d
13 ' .S - 2 2 . 5 feet tnalyted f o r HSL
compounds .___________________

Sl ight odor



Sit* Dead Creek Jite-I Boring/Well «o. I-7/Well >Et- 15

S«apl« Doptk flov Coemt Dvecriptioo

1 - 2 .5

3.5 - 5

6 - 7.5

S .S - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

It. 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 8 . 5 - 30

3-3-4

4-1-4

1-1-1

3-4- 1

1 -3-4

1-3-

1-3-5

2-6-1

12 - 15- 15

5-1-12

12- 10- 10

6-a-io

0-1 Black clayey topaoi l

PILL coni iat inq of brown-gray silty CLAY. Dry.

FILL coni i it inq of brown-gray ulty CLAY. Traca of fin* qraln land and
crushed l iMiton* . Dry .

PILL - fa»e a* above. Mon t .

PILL cont ist inq of brown-gray-b lack tilty CLAY. SOB* fin* to Bediua
qrain aand and cruihad lia*aton«. Dry .

Pil l apparently diicontinuei • appro* . 1 1 ' .

1 1 - 12 ' Dark gray very f ine qrain SAND. Moi i t .
1 2 - 1 2 . 5 loft qray tilty CLAY. Mont . Water • I I 1 .

Brown fine qrain SARD. Wet .

Saae a* above.

Save at above: al iqhtly ult ier.

Saa>e at above; leaa t i l t .

Gray very fine qra in SAND. Wet .

Save aa above.

Sa*e as above.

C . O . I . • 30 *



Dead Creek
IL 1 1 4 0

Pro j e c t Na«e
Pro j e c t No. __________
Date Prepar ed }-2-^^
Prepared by Tim Ha ley
Depth (ft I Descr i p t i on

i - e

FIU

WASTE

30-
BROWN FINE SAND

Bor ing/Wel l Bo .
Locat ion S i t e
Owner IEPA

1 -6

NATop of Inner Cas i ng E l ev . __________
Dr i l l i n g f ir » Po« drilling________
Dr i l l e r Jer ry Haaaon______________
S t a r t t Comp le t i on Dates 3/2 4 2/2/t^
Type of Rig Mobile B-61___________
Method of Dri l l i ng _

hol low «te» augers
3 3/4 " I . D .

WILL DATA

S in.Hole Dll » . ______
Bor i n g Depth 3 2 . 5 f t .
Cas i n g and Screen Diaa.
Scr e e n Interval ̂ ^^^^^
Scre en Type __________
St i ckup _____________
Well Type ___________
Wel l Cons t ru c t i on :

F i l t e r Pack _______
Sea l _____________
Grou t
Lock No.

TEST DATA

Stat i c Hater E lev . _ _
S ta t i c Wate r E lev . _ _
Slug Test Yes
Test Date

Date
Date

No
Hydraul ic Conductivity
Othe r

Samp l e s Taken
No. of Saaples _
Types of Saaples

QUALITT

Yes No

Date Sampled
Sampler s _ _ _
Sanples Analysed for

Spl i t Samples ( 1 0 1 1 >Yes_JC_ No
Recipient Sverdrup , Inc. for Ce r r o
Copper_________________________

Subsurface soil saapleCouents ___________
froa boring 10 - 25' analysed for
HSL compounds.

Ground e l ev . 4 0 ( . } 0



Sit. o*ad Cr*«k «ite-I Borlag/W«ll Bo. 1 -6

Saapl* Depth Blov Coat Description

I - 2.5

3.5 - 5

6 - 1 .5

8 .5 - 10

I I - 1 2 . 5

1 3 . 5 - 15

16 - 1 1 . 5

1 1 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - J5

26 - 2 1 . 5

2 S . 5 - 30

31 - 3 2 . 5

24- 12 - 14

3-60/3

3 - 10 - 10

3-2-2

3-2-1

1-1-2

2-3-4

1 1- 1 1- 10

10-1 1- 12

4-4-9

0-1-1

10-13-1 1

Fil l on turt le * .

FILL cons i s t ing of brown lilty CLAY including • aixtur* of fin* to coa r s *
gra in sand, g rav * l , »nd crushed l iacston* .

FILL - saB* *• above High blow count caused by brick obstruct ion .

FILL - !••• •• abov*; with addit ion* ! d*bri > luch •• c *rdbo*rd , c ind *n ,
•nd s lag.

FILL - !••• as abov*; with increased aaount of land. Hois t .

WASTE confut ing of gray lilty CLAY including black oily aludg*. fin* to
coin* grain land, grave l , br ick fragB*nt s , and ( lag. Wet (wi th oily
f i lB ) .

WASTE consist ing of black (heavi ly s ta ined) sandy CLAY. Including black
oily sludg*, B*dius> to coar s * gra in sand. Wood chips, cinders, and
gravel . Wet.

WASTE - saa* as above .

WASTE - saB* as above , SOBO black sludg* or tar- l ik * substance Bix*d with
wood and cardboard .

WASTE consisted of var ious debris including black oily stained layered
cardboard, paint pigaents , burlap c loth , and a yellow sludg*-lik* sub-
stance . Wet.

WASTE discontinues • appro * . 2 4 ' .

FroB 2 4 ' , brown <SOB* black s ta in i ng ) fine grain SAND. Soae s i l t . w* t .

SaB* as abov*. A 1 /4 * grsy si lty clay lay*r t 2 6 . 5 ' .

Brown fin* grain SAND. SOB* black stain ing. w*t.

SaB* as abov* .

E . O . B . • 3 2 . 5 '



D«ad Creek
1 L 1 1 4 0

Name
Pro j e c t no. __ __
Dat e Prepared j - 30 - >7
Prepa r e d by Ti» Ma ley
Depth I ft) Descr ipt ion

EE -K

FILL

WASTE

GRAY CLAY

BROWN
FINE - MED
SAND

Boring/Vei l No .
Loca t i on S i t *
Owner IEFA

I - S/EE - 14

Top of Inner Cas ing Elev . 410 . 95
Dri l l i ng P i rm Fon drilling________
Dr i l l e r Jerry H»mmon____________

I Complet ion Dates 1 / 3 0 , 1 /30/87Star t
Type of Rig Mobile B-61
Method of Dr i l l i ng 3 3/4 ' I . D .

hollow stem augers . Rotary
WILL DATA

a in.Hole Dial
Boring Depth 3 7 . j f t .

2 in.Cas ing and Screen Dias i . _______
Screen Interva l 3 2 . S - 3 7 . 5 f t .
Screen Type stainless stee l 0 . 0 1 '
Stickup 1 . 5 6 ft._____________

s lo t
Well Type •enitoring
Well Cons t ruc t i on :

f i lter Pack 3 7 . 5 - 30 f t . Natura l
Sea l 30 - 21 ft .
Grou t
Lock No.

28 f t . t o s u r f a c e
2 1 3 4

TEST DATA

Sta t i c Water E lev . 3 » 7 . 2 3 Date 3 -2 t - »7
Stat i c water E l ev . 39« .Si Date 5-ll-s">
Slug Test Yes____ Ne X
Test Date ________________________
Hydraul ic Conduct iv ity
Other pH • 7.4_________________

Cond. • 3 4 0 0 uahos Tesip. • 56* F
Cloudy, yellowish_____________

mrn QOALITT
Samples Taken Yes X
No. of Samples 1 round_____
Types of Samples groundxater

Date Sampled _ _
Samp l e r s l i t

3-23- «7
Samples Analysed for HSL compounds

Yes NoSplit Samples ____
Recipient Sverdrup , Inc. for Cerro

Copper
Comments Subsur f s e e soi l samples

from boring 5 ' - 2 7 . 5 feet a n d
2 8 . 5 - 3 7 . 5 feet analysed f o r HSL
compounds ._____________________

MHAJUU



sit* Dead Creek Site-I Boring/Well •«. I-5/Well t E E - 1 4

anple D*pth How Coast Description

1 - 2.5

3.5 - 5

6 - 7.5

8 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

It. 5 - 20

2 1 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 1 . 5 - 30

31 - 3 2 . 5

36 - 3 7 . 5

24-00

4-6-1

1 1 - 14-8

4-17-4

2-2-1

2-2-3

4-2-5

3-5-3

4- 1 -5

5-9-5

4-2-3

3-4-3

t-4-2

8- 16 -24

Crushed l imestone park ing lot turt l e * .

FILL cons ist ing of dark brown-black sandy CLAY including • • i itur* of
fin* to coirs* grain » » nd , l imestcne fragment s , clay, and concrete
( larg * obstruct ion caused spoon r e f u s a l ) .

PILL cons ist ing of b lack-gray si lty CLAY.

FILL cons ist ing of light gray-black sandy CLAY including crushed lime-
s tone , snail to large g rave l , f ine to coa r s e grain sand, and wood ch i p s .
Dry .

FILL - sea* as above; with so«e brick fragments .

FILL consist ing of gray silty CLAY. So»e black staining, trace of fill
debris including cloth products and c inders .

WASTE cons ist ing of black sandy CLAY including a Mixture of c inders ,
slag, small to large grave l , and fine to coarse grain sand. (Hois t )

Mo recovery - probably sasie fill Ma t e r i a l . Water • 1 7 . 5 ' .

WASTE cons i s t i ng of black sandy CLAY including sosie gravel and s l ag .
(w i th oily sheen ) .

No recovery - probably same fill ma t e r i a l .

WASTE - saste as above . Fill apparently discont inues 9 appro* . 26'

Wet

26 -26 3/4 ' Black-gray-brown si lty CLAY then black very fine gra i n SAND
SOB* silt and black sta in ing. w*t .

Black very fine grain SAND. Stained. Wet. From 29-29 1/4 ' is a gray
silty CLAY layer. Then brown f ine grain SAND. Slightly sta ined . Wet
Trace of »*diu» grain land.

Brown fin* to »ediu» gra in SAND. Wet .

Brown medium to coa r s e g r a i n SAND. Tra c e of s»al l g r a v e l . We t . Tip of
spoon 1 3 7 . 5 ' ) showed dark gray very f ine gra in SAND. Trac * o f smal l
gravel .

E . O . B . • 3 7 . 5 '



Dead Cr e e k
I L 3 1 4 0

Pro j e c t N»««
Pro j e c t No .
Date Prepared 1 -29- I7
Prepa r e d by Tim lUley
Depth I ft) Deacnption

E E - 1 3

F I LL

BROWN
SILTY CLAY

BROWN AND
GRAY F INE
SAND

28

Boring/Vel1 No .
Locat ion S i t *
Ovner IEP* .

I -4/K- 13

4 0 9 . 1 6Top of Inner Ca s i n g C l ev . _______
Dri l l i ng Tir » Pox drilling________
Dri l l er Jerry Hamon____________
Star t t Complet ion Dates 1 / 2 9 , 1 / 2 9 / 6 7
Type of Rig Mobi le B-<1___________
Method of Dr i l l i ng

hol low «t«» «ug»rt
3 3 / 4 " I . D .

WKU. DATA

8 in.Hol» OKI _________
Bor ing D»pth 2 1 . 0 f t .
Cas i n g and Screen
Screen In terva l 23 - 21 f t .
Screen Type ____
St i c kup 0 . 5 2 f t

0 . 0 1 '
Typ» »onitoring

Well Cons t r u c t i o n :
fi lt ir Pick 28 - 20 f t .
S««l _ 20 - It ft.
Grou t l l ft. to iurfic»
Lock No. 2 1 3 4

TUT DATA

No
Sta t i c Water t l e v . 3 9 7 . 4 7 Date 3 - 2 6 - 1 7
Stat i c Water B l ev . 3 9 < . 7 5 Date 5- l l - »7
Slug Test Yes X
Test Date 5-12-17________
Hydraul ic Conduct iv i ty 1 .3 »
Other pH « 7 .2

Cond . • HOP uahea T»»p. • 56' F
Claa r to y»llownh____________

S«»pl«« Tak«n
No. of S«»pl«i _____
Typ«a of Saaplv i groundwatar

QUALITT

Yes X
1 round

No

Date Sampled
Samplers t

3 - 2 3 - 1 7

Si»pl«« Analyzad for HSL eo»peundi

Split Saaplva Y«i X No_
Recipient Sve rd rup , Inc. for Car r e
Copper_____________________

Coaaientf _________

KKHAXK5



site Dead Creefc »ite-I Boring/Well Ho. I-4/Well I EE - 13

Saavle Dvpth ilow Count

1 - 2.5

3 . 5 - 5

6 - 7 .5

8 .5 - 10

11 - 12. 5

1 3 . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

8-7-50

3-4-4

3-4-5

2-3 -2

1-3-2

1-1-1

1 -2-3

1 -2-3

1-2-2

0-1 -0

0- 1 -2

Fil l

Descrlptioa

on su r fa c e .

FILL cons i s t ing of brown and black landy CLAY, including • mixture of
crushed li»estone, t»»ll to Bediusi grave l , and concrete fragments .

Fill

from

Brown

Fro*
9 9 .5

SIM

SaBe

3a»e

Froa

Oriy

$•••

S«M

C . O . B

discont inues 9 approx . 4 ' .

4' , brown very lilty CLAY. Dry.

si lty CLAY: to 9' .

9'. brown very fine gra in SXJ1D. So»« s i l t . Thinly bedded. Water

as above.

as above; soae interbeddlnq of si lt ier naterial . Met .

as above: to 19 ' .

1 9 ' , brown ( turn ing g r ay ) S ILT . Wet .

fine grain SAND. Wet .

as above.

as above.

. • 21'



Sit* D»ad Cr * * k Sit *-I Boring/Wall Bo. 1 - 3

3aaf>l* D*>pth Blow Count Description

1 - 2 .5

3.5 - 5

6 - 7.5

1 .5 - 10

1 1 - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

1 8 . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

26 - 2 7 . 5

2 « . 5 - 30

5 6 - 2 1 - 1 8

5- 1 1 -5

2-3 -4

1 -2-3

1 -2 -2

2-3 -2

1 -2 -3

1 - 1 -3

2 - 3 - 3

1 -2 -2

1 -2 -3

0-1-3

Crushed l i s > * ston* park ing lot s u r f a c e .

FILL cons i s t i ng of brawn «nd black sandy CLAY including crushed list*
s ton * , s»all to ••diun grave l and s lag mater i a l . Dry.

FILL - lam* as abov * ; with fo»* wood ch ips .

Fill d i scont inues t app rox . 6 ' .

Dark gray silty CLAY. Trac* of fin* grain sand.

Saa* as abov* ; JOB* rust co lor sta in ing .

S«B* as abov* ; »ott l *d brown t g ray .

Sas>* as abov* .

San* as abov* .

wattr • 1C .

Brown v*ry fin* gra i n SAND. Son* s i l t , thinnly b*dd*d . w*t .

Gray v*ry fin* gra in SAND. W*t .

Sasi* as abov * .

Sasi* as abov* .

Sast* as abov* .

E . O . I , f 30-



Pro j e c t Name Dead Cree k
P r o j e c t l »o . IL 3 1 4 0
Da t e Prepared l-29-tl
Prepared by ?!• H<ley~

Depth ( f t ) Descr ip t ion

I - 3

FILL

DARK QflAY SILTY CLAY

BROWN AND QRAY
VERY FINE SAND

Bor ing/Wel l No .
Loca t i on S i t e
Owner IEPA

1 - 3

Top at Inner Ca«ing Elev . jtA
Dr i l l i n g f i r m Tot dri l l ing
Dr i l l e r Jerry Hmon
St a r t IP Complet ion Dates 1 / 2 9 .
Type of Hi? Mobile B-«l

1 / 3 9 / 1 7

Method of Dri l l ing 3 3/4' I. p.
hol low «te» augers

WILL DATA

I in.Hole Di«». ___________
Boring Depth 3 0 . 0 f t .
Casing snd Screen Oiaa .
Screen Interval ______
Screen Type __________
Stickup ____________
Well Type ____________
Well Construct ion:

f i l ter Pack _______
Seal ____________
Grout
Lock No.

TUT DATA

Stat ic Water C l ev . _ _
Stat ic Water I lev. _ _
Slug Test T»»
Test Date

Date
Date

No
Hydraulic Conduct iv ity
Other

WATXB QUALITY

Saaples Taken
No. of Samples _
Typei of Saaples

Tes

Date Stapled
Samplers ___
Saaiples Analysed for

Split Saap le s lae l l lTes X No
Recipient Sverdrup, Inc. for Cer r o
Copper_______________________

Comment! Subsurface soil samples
from bet ing S - 15' analysed for
HSL compounds.________________



Site Dead Creek Slte-I Boring/Well Bo. 1-2

Saaple Depth llev Ceoat Description

I - 2 .S

3 . 5 - 5

6 - 7.5

S . S - 10

I I - 1 2 . 5

1 3 . 5 - 15

16 - 1 7 . 5

I t . 5 - 20

21 - 2 2 . 5

2 3 . 5 - 25

2« - 2 7 . 5

2 » . 5 - 30

3 1 - 3 2 . 5

3 3 . 5 - 35

3-6-9

I1 1 - 1 -2

3-6-4

3-2-2

51 - 1 1/ 1

2-2-2

16-7-6

0- 1 -2

4-6- 1

2-J-2

t-7-3

11-11-11

5- 10- 12

Crushed l iaestone picking lot s u r f a c e .

FILL cons i s t ing of black sandy CLAY including a Mixture of fine-Bediu*
grain sand, asphalt, cinders, gravel , and s lag . Dry .

FILL - !••• as above .

FILL cons i s t i ng of black-brown si lty CLAY. Trace of fine gra in sand ( in
saaat s ) ? 7' . Including some s lag and wood par t i c l e s . Dry .

WASTE cons i s t ing of light brown si lty CLAY (to 9'I including very loose
black cinder Mater ia l and Medina grain sand. Dry .

WASTE - spoon refusal - probably a large obstruct ion in fill atater ial .
Wet.

WASTE cons ist ing of black oily stained sludge-like mater ia l . Including
fine to coarse grain sand, c inders , clay, and stained wood. Wet (w i th
oily sheen) .

WASTE. S»»e as above; with More wood pa r t i c l e s .

WASTE - poor recovery - probab ly saae Ma t e r i a l .

WASTE - save as above .

Fill discontinues t appro* . 2 3 . 5 ' .

Black ( s t a i n ed ) and gray SILT. Sosie very fine gra in sand. Wet (w i th
oily sheen) .

Gray fine grain SAIfD. Sosie black s ta in ing . Wet.

Saae as above.

Stay fine grain SAND. Interbedding of f iner s i lty sand and coa r s e r sand
with saall grave l ; ( a p p r o x . 4 inch l a y e r s ) . We t .

Saae as above.



Sit« Cr»«k_Stt»-l

l* D«pth llov Crant

36 - 3 7 . S

3 1 . S - 40

K- l t -22

1 1 -24-37

5*B« *| *bov*

S«»» •• *bov»

E . O . B * 4 0 1

Borinq/W«ll *> . 1-2 ( e o n t .

Dvccriptioa
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1 .0
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0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

O*tr> - cfm (7) or Qm • M3/min. (8)
FLOW RATE THIS PLOT IS IN (check on«)

Cull —
M3/min.______
Thtv >ra NOT EQUIVALENT

For application see
ref. 1
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TRANSFER ORIFICE GRAPH
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Attachmen t A Page : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name:
Site Address: /v*-f^
PS-1 Shelter No. : g^: 3
GMW Model 40" OCU No. :

Date:
/-/£. (<
Station Pressure:___^o c.

Magnehelic Manometer
Gauge Reading Reading (in.

•70

2 V

• 7

OCU Flow-
Rate (tcfm) Temp. ( °C)

Comments:

B-6



ACTUAL FLOW RATE - CFM
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Atta chmen t A Pag e : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name; ^. S^^^^L.______• Date;
Site Address:
PS-1 Shelter No. ; /?/£ - 3. ______ Station Pressure; ?&
GMW Model 40" OCU No. ; V5<1. __

Magnehelic Manometer OCU Flow-
Gauge Reading Reading (in. H20) - Rate (tcfm) Temp. ( °C)

3 b ________ fry V

Conunents :

a . y
3o / . * 7/7

c )

B-6



10 .00
PUF AIR SAMPLER CALIBRATION - EE2
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Attachmen t A Pag e : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name:
Site Address:
PS-1 Shelter No. ; /rx -
GMW Model 40" OCU No. :

Date: /, "

Station Pressure :

Magnehelic Manometer
Gauge Reading Reading (in.

-70 '' 3.7/3

-8 /* 8

OCU Flow-
Rate (tcfm) Temp. ( °C) --

Comments:
\

B-6
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Attachment A Pa g e : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name:_____/? -^^v^x-______• Date; 7//s~/s.
Site Address: A4*4s cje>*&L - \,r/< c~
PS-1 Shelter No . ; /;£ -< _____ Station Pressure; -?0

GMW Model 4 0" OCU No . :

Magnehelic Manometer OCU Flow-
Gauge Reading Reading (in. H20) - Rate (tcfm) Temp. ( °C)

fio 3 3/J

Comments:

B-6



PUF AIR SAMPLER CALIBRATION - EE5
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Attachment A Page : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name:______4 •/^U^-LC______• Date; ">/,?/&'?
Site Address:_____/4>^y? G-A**.*. - .;,/•>£ ,<_________
PS-1 Shelter No. : ___ ££ -^ ____ Station Pressure; 3o-o2
GMW Model 40" OCU No. ;

Magnehelic Manometer OCU Flow-
Gauge -Reading- Reading ( in . HjO) - Rate (tcfm) Temp. (°C)

Comments:

. .?
S~o .? .g /J . 9^ •̂"^^"'̂ ^^^ ^ ^̂ «"

3 • v/y -
/--f

B-6
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Attachment A P a g e : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name; A . f<f*xfu.___________• Date:___-?/;sAf 7
Site Address:
PS-1 Shelter No . ; £*. - /_____ Station Pressure; 30.
GMW Model 40" OCU No. ;

Magnehelic Manometer OCU Flow-
Gauge -Reading- Reading (in. ̂0) Rate (tcfm) Temp. ( °C)

Co 31 /3 I
/

<~o 3. a/a •?

x - 7 / /

.«',

Comments :
5tj

B-6
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Attachment A Pa g e : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: Date:
Site Address:
PS-1 Shelter No . : Station Pressure; 30 -
GMW Model 40" OCU No. :

Magnehelic
Gauge Reading- Manometer OCU Flow-

Reading (in. H ;0)- Rate (tcfm)
_Z-i

/ • £ . . • f c

Temp. ( °C) --

\L

Comments:

B-6



PUF AIR SAMPLER CALIBRATION - EE1
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At t a c hme n t A P a g e : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name; A £<*u^?i.<- • Date;
Site Address: ____ x*x^<vl c-^xK- - .svxxf c //Q ____________
PS-1 Shelter No . : ___ ^/z •& ___ Station Pressure; 3o.
GMW Model 40" OCU No . ;

Magnehelic Manometer OCU Flow-
Gauge -Reading Reading (in. HjO) Rate (tcfm) Temp. (°C)

s-8

a-a

Comments:

B-6
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Atta c hmen t A Pa g e : 5 of 7

GMW MODEL PS-1 CALIBRATION FORM

Name: ____ x3 ^6 ̂->»d-<-- _____ • Date:
Site Address:
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Explanation For Analyt ical Data Summary Tables

All ground water results in ug/1 .
All soi l/sediment organic results in ug/kg
All soi l/ sediment inorganic results in mg/kg

For sample location headings, the following qual if iers are ueed

+ Denotes blank samples.
* Denotes duplicate samples .
^ Denotes that sample was not analyzed for the

compounds l isted.

For chemical results , the foiling qualifiers are used

B Compound detected in blank samples .
J Estimated value . Result is less than the

specified detection limit, but greater than zero
E Estimated value. Concentration detected exceeds

the calibrated range.
C Pesult confirmed by GC/MS.
* Duplicate analysis not with in control l imits .
P Spike sample recovery not with in control l imits.
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SUMMARY TABLES FOR SITE-SPECIFIC
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NAPHTHALENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of naphthalene (CAS No. 91-20-3) are summarized belov (EPA 1984) .

Molecular Veight 128
(g/mole)
Water Solubility 3 1 . 7
(mg/L at 25 °C)
Vapor Pressure 0 .082
(maHg at 25 °C )
Henry's Lav Constant no data
(atm-m /mole) found
Log KQw 3 . 3 7
KQC no data

found
BCF 1 . 46

Naphthalene has a moderate water solubility and moderate vapor
pressure. As a consequence of these tvo properties, benzene can be
characterized as a moderately mobile chemical. For naphthalene release
to air, some rainwater washout is anticipated. After deposition in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its moderate water solubility and moderate vapor pressure,
transport to sediments is expected to be a major surface water fate
process.

Naphthalene released to soil can be transported to air via vola-
til ization, to surface water via runoff, and to groundwater via
leaching. The first two pathways predominate in surf ic ia l soil, whereas
the latter pathway predominates at lower soil depths .

Noncarcinogenic Effects
Exposure to naphthalene by the ingestion, inhalation and dermal

routes has been reported to result in intravascular hemolysis, corneal



ulceration and cataract s , eye i r r i t a t i on , headache, confusion, malaise,
nausea, vomiting, and bladder i rr i tat ion in humans. In severe cases
henolytlc anemia with associated jaundice and occasionally renal disease
and death have been reported. Individuals with a deficiency of glucose-
6-phosphate dehydrogenase (G6PD) and infants appear to be at greater
risk for developing hemolytic anemia.

In a study recently reported by Shopp et al. ( 1984) male and female
CD-1 mice vere exposed for 14 or 90 day by gavage to 3 different doses
of the compound. Both males and females shoved a S-10Z mortality and
depressed body weights at the high dose of 133 mg/kg/day. At this dose
the males had decreased thymus weights and the females had decreased
spleen and increased lung weights. No toxic effects were observed at
the two lower doses of 53 mg/kg/day and 27 mg/kg/day. For all exposure
groups, no alterations were observed in the hepatic drug metabolizing
system except for a dose-related inhibition of aryl hydrocarbon hydro-
xylase (ABB) activity.

Harris and coworkers ( 1970 as reported in USEPA 1982) reported a
statistically significant increase in retarded cranial ossification and
heart development in offspring of Sprague Dawley dams that had received
intraperitoneal injections of 395 mg/kg naphthalene on days 1-15 of
gestation. In a recent study by Plasterer and coworkers ( 1985) single
doses of naphthalene were administered by gavage to pregnant CD-1 mice
on days 7 through 14 of pregnancy. The compound was given at a dose
est imated.to be at or just below the threshold of adult lethality. A
significant reduction in the average number of live pups per litter was
reported for the naphthalene-dosed females.

Careinogenicity and Mutagenicity
Overall, the results of carcinogenic!ty testing with napthalene

have been negative. Knake ( 1956 as reported in USEPA 1980) treated 40
white rats with 500 mg/kg of coal tar naphthalene in sesame oil sub-
cutaneously every two weeks for a total of seven treatments . Five out
of thirty-four rats developed invasive or metas ta t i c lymphosarcoma prior
to death. These result are equivocal, however, because the injection
s ites were first painted with carbolfuchsin (a known carcinogen) prior



to each in j ec t ion . The naphthalene also conta ined approximate ly 10Z
me thyInaph thalene.

In a second study, Knake ( 1956 as reported in USEPA 1980) painted a
group of lice with either benzene or a solution of coal tar naphthalene
in benzene and noted an excess of lymphatic leukemia in the group
treated with the napthalene/benzene solution as compared to those
treated vith benzene alone (4 vs. 0 cases, respectively). These results
are diff icult to interpret because benzene is a known animal carcinogen.

Naphthalene when combined vith rat microsoraal fractions has been
found to be nonmutagenic in bacterial mutagenesis assays (EPA 1980) .

Drinking Water Standards and Criteria
EPA has not developed any drinking water standards or health ad-

visories or ambient water quality criteria for human health for naptha-
lene.



NICKEL

Environmental Chemistry and Fate
In the atBosphere, nickel exists predominantly as an aerosol.

Atmospher ic residence tines depend on the nickel concentrations, the
density and size of particles, and precipitation. The typical residence
times of nickel in the atmosphere ranges from 1 to 21 days. Nickel
species in the air most likely include soil minerals, oxide, and
sulfates.

Depending on the chemical and physical properties of the water,
nicekl exists in numerous soluble and insoluble forms in aqueous
systems. Due to precipitation, iron oxide and manganese oxide are the
primary determinants of the aqueous mobility of nickel. However,
variation of other factors such as sulfate concentration and pH can
significantly influence nickel's mobility.

Nickel is persistent in soils and has the potential to leach to
groundwater. Sorption of nickel to soil is dependent on soil-water pH,
total iron and surface area. Organic complexing agents in soil tend to
restr ict nickel movement due to formation of organo-nickel complexes.
Nickel may also be immobilized as nickel ferrite, as other more common
compounds ( e . g . , carbonates, sulfates, or halides) are too soluble to
prec ip itate out of soi l-water.

Nickel is moderately mobile in low pH and high cation-exchange
capacity soils, but less mobile in mineral soils and soils with high
organic content (ATSDR 1987J ) . Extractabi l i ty of nickel from soil
effects uptake by plant roots . The extractabi l i ty is influenced by a
number of complex physical, chemical, and biological factors.

Nickel is bioconcentrated in some aquatic organisms. Bioconcen-
trat ion factors typically range from 20-1,000, with higher values for
phytoplankton, algae, and seaweed.

Noncarcinogenic Effects
Laboratory studies in animals have demonstrated depressed body

weight gain, alterations in hematology parameters , cytochrome oxidase
activity, and iron contents of organs following high oral nickel ex-
posure.



Studies evaluating the effects of nickel administration on animal
reproductive systems have produced varying results. Nickel is known to
cross the placental barrier in animals, and some data suggest this is
also true for humans. Intraperitoneal and intravenous injections of
nickel compounds have produced some tetratogenic effects in animals.
Increased fetal mortality and reduced fetal weights also were observed.
In some studies, high dosages resulted in reduced fetal survival and
decreased fetal weights in the absence of frank teratogenesis.

Feeding studies involving administrat ion of various nickel com-
pounds to rats are more applicable to human exposure situations.
Various studies have reported a correlation between nickel concentration
in food or water and reproductive performance (ATSDR, 1987b ) . Nickel
exposure has also been reported to impair male ganetogenesis in mice and
rats . No adverse reproductive effects linked to nickel exposure have
been reported in humans.

Carcinogenicity and Mutagenic ity
The chemical form and route of exposure may be important factors in

determining the carcinogenic potential of nickel. Insoluble nickel com-
pounds ( e . g . , metallic nickel, nickel subsulfide, and nickel carbonyl)
have been shown to produce tumors following inhalation exposure. How-
ever, multiple studies in which nickel was administered orally to rats
and mice have been uniformly negative (EPA 1985c ) . In humans, excess
respiratory cancer mortal ity has been demonstrated in epidemiological
studies of nickel smelting and refining workers.

EPA has classified nickel in group B-—sufficient evidence for
carcinogenic!ty in animals, limited evidence in humans—according to
guideline* for carcinogenic risk assessment (EPA, 1986b) for the in-
halation route, based upon the posit ive animal evidence for nickel sub-
sulfide and carbonyl compounds. However, reflect ing the negative animal
carcinogenicity data, the Agency has categorized nickel in Group D -
inadequate evidence for the oral route of exposure.

Nickel chloride was not mutagenic, whereas nickel sulfate was found
to be mutagenic in in v i tro assays.



Drinking Water Standards
There Is no federal drinking water standard for nickel. EPA, how-

ever, has established a lifetime drinking water health advisory of 150
ug/L (EPA 1985c ) .



PENTACHLOROPBENOL (PCP)

Introduction
Commercial pentachlorophenol (PCP) is contaminanted with two chemi-

cals - hexachlorobenzene (HCB) , and hexachlorodibenzo-p-dioxin (HxCOD)
which are currently categorized by EPA in its category EL as probable
human carcinogens. Both are also potential reproductive toxins. PCP is
also contaminated with polychlorinated dibenzofurans. This profile pri-
marily addresses the toxicity of commercial PCP. The reader is referred
to the profiles for HCB, HxCDD, and dibenzofurans for further informa-
tion relevant to evaluating the potential toxicity of commercial PCP.

Environmental Chemistry and Fate
The relevant physical and chemical properties for pentachlorophenol

(CAS No. 87-86-5) are summarized below (EPA 1986a) .

Molecular Veight 266
(g/mole)
Water Solubility 14
( »g/L at 25 °C)

_4Vapor Pressure 1.1 x 10
(mmfig at 25*C)
Henry's Law Constant 2.8 x 10
(a tm-m /mole)
Log KQV 5
K 53,000oc
BCF 770

Pentachlorophenol (PCP) has a moderate water solubility, lew vapor
pressure, lov Henry's Law Constant, and high K . Based upon its KQC
and low vapor pressure, PCB would be strongly bound to surface soil.
The K of 53,000 indicates that leaching from soils and transport tooc
groundwater is a slow process. PCP is res istant to biodegradation. The
low Henry's Law Constant and high K indicate that PCP will be strongly
partit ioned to surface water sediments. Finally, the BCF indicates



t h a t , like many lipophilic organics , PCP will b ioconcentrate in aquat ic
l ife.

Noncarcinogenic Effects
PCP has elicited a wide variety of symptoms following subchronic

oral administration in animals, including: secondary anemia, increased
blood sugar levels, hemorrhages and congestion in the lungs and kidneys,
degenerative changes in the kidney tubules, and lesions of the brain and
spinal cord (EPA 1985n). Commercial PCP containing chlorinated dibenzo-
p-diqxins and dibenzofurans are significantly more toxic than the puri-
fied pentachlorophenol used in subchronic animal studies.

In humans, local irr i tat ion, allergic responses, and systemic ef-
fects are found. Pentachlorophenol poisoning is characterized by pro-
fuse sweating, accompanied by fever, weight loss, and gastrointest inal
distress . Occupational epideaiological studies have revealed an in-
creased incidence of low-grade infections or inflammations, and de-
pression of kidney functions, which are partially reversible (EPA
1985h ) .

Reproduction and Development
Pentachlorophenol has not been shown to be teratogenic in any of

the many animal studies designed to assess the toxicological endpoint .
Fetoxic ity has been elicited by both purified and commercial PCP,

with the effects probably secondary to maternal toxicity. Fetotoxic
effects noted in rat studies include increases in resorptions, altera-
tions in the sex ratio, and a number of skeletal anomalies regarded by
the investigators as indicative of fetotoxic ity rather than terato-
genicity. EPA has developed a NOEL of 3 mg/kg/day (EPA 1987g) based on
a one-generation rat study.

BxCDD, an important contaminant in commercial PCP, has elicited
both fetotoxicity and teratogenicity in rat studies. Teratogenic
effects observed include cleft palate, dilated renal pelvis, and ab-
normal vertebrae. EPA has derived a NOEL of 0.1 ug/kg/day for feto-
toxicity (EPA 1987g) , which is lower than the NOEL for teratogenic ity.

HCB, another important contaminant of commercial PCP, has elicited
fetotoxic i ty and teratogenicity in rodent studies. Abnormalities ob-



served in fetuses include cleft palate, reduced fetal viabi l i ty, reduced
neonatal weight gain, and reduced relat ive neonatal weight . Based on
these studies, EPA set the NOEL for HCB at 1.0 mg/kg/day (EPA 1987g ) .

Carcinogenic!ty and Mutagenicity
Pure pentachlorophenol has not been reported to be carcinogenic in

a number of animal studies (EPA 1987g ) . It has also produced negative
results in an in i t iat ion/promot ion study. These results are consistent
with mutagenicity studies which have primarily been negative (EPA
1987g) .

However, HxCDD and HCB have both been found to be oncogenic in
animal studies (EPA 1987g) . The EPA est imated 95X upper bound carcino-
genic potencies of 6.2 x 10 and 1
spectively (EPA 1986a, EPA 1987g) .
genie potencies of 6.2 x 10 and 1 . 67 mg/kg/day, for HxCDD and HCB, re-

Drinking Water Standards and Criteria
EPA has issued no drinking water standards for PCP, HCB, or HxCDD.

EPA has issued a proposed HCLG for PCP of 200 ug/L, based upon a DUEL of
1 .0 1 mg/L, and assuming a drinking water contribution of 2OX to total
daily PCP intake (EPA 1985a) .

EPA has developed health advisories for a 10 kg child and a 70 kg
adult for PCP and HCB, but not for HxCDD. The EPA health advisory
l imits and reference concentrations for potential carcinogens for PCP
and its major contaminants are summarized in the following table.

One-day Ten-day Long term Lifetime Reference
_______________10 kg 10 kg 10 kg 70 kg 70 kg Concentrat ion*
Pentachlorophenol 1000 300 300 1050 1050
Hexachlorobenaene 50 50 50 175 — 0 .02
HxCDD
Dibenzofutans

Source: EPA, 1986a
- No limit developed.
* Corresponding to a 1 x 10" cancer risk.

All concentrations in ug/L.



PHENOL

Environmental Chemistry and Fate
The relevant physical and chemical propert ies and environmental

fate of phenol (CAS No. 108-95-2) are summarized belov (EPA 1986a ) .

Molecular Weight 94
(g/mole)
Water Solubility 93,000
(mg/L at 25 8 C)
Vapor Pressure 0 .34 1
(mmHg at 25°C)
Henry's Lav Constant 4.5 x 10~
(atm-m /mole)
Log KQV 1 .42
Koc "'2

BCP 14

Phenol has a high water solubility and vapor pressure. As a con-
sequence of these two properties, phenol can be characterized as a
highly mobile chemical. For phenol released to air, some rainwater
washout is anticipated. After deposition in water or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its low Henry's Law Constant, substantial volatil ization loss should
not occur to the atmosphere following release to water .

Due to its high water solubility and high vapor pressure, transport
to sediment* is not expected to be a major surface water fate process.

Phenol released to soil can be transported to air via volatiliza-
t ion, to surface water via runoff, and to groundwater via leaching. The
first two pathways predominate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criter ia developed by Kenaga ( 1980 ) , phenol with a K
of 14 .2 would be considered to be mobile in soils. Other factors which
influence soil mobility include soil type, the amount of rainfall, the
depth to groundwater, and the extent of degradation.



Noncarcinogenic Effec t s
Ph«nol is a highly toxic compound that may enter the body via skin

absorption, vapor inhalation, and ingestion. Based on the available
human and animal data, exposure to large doses by any route of exposure
can lead to serious illness or death. Toxic doses in human and species
exhibit similar symptoms: initial increases in heart rate, labored
breathing, cyanosis, and pulmonary edema. The present data do not in-
dicate that phenol to be teratogenic.

Carcinogenicity and Mutagenicity
Based upon the limited animal data, the EPA has classified phenol

in category 0 - inadequate evidence to evaluate carcinogenic!ty.
The nutagenicity data are equivocal presenting on balance,

equivocal evidence of mutagenicity.

Drinking Water Standards and Criteria
EPA has not classified drinking vater standards or criteria for

phenol.



POLYCHLORINATED BIPHENYLS (PCB)

Introduction
Pol/chlorinated biphenyls (PCBs) are a class of compounds with

varying degrees of chlorine subst itut ion on tvo phenyl rings bound at
the 1-1 ' posit ion. PCBs, previously used in commerce, are mixtures of
various subst ituted biphenyls formed by a react ion of chlorine with bi-
phenyl. Because of their heat stabil ity and resistance, lov water solu-
bility, and favorable dielectric properties, PCBs found considerable use
in hydraulic fluids, compressor lubricants, heat transfer fluids,
paints , lacquers, and ink (EPA 1987f ) .

PCBs have the empirical formula c j2H lO-nC^n with ""* to 10* Tn*
numbering system is based upon ring-ring chlorine bonds, with identical
numbering systems on each ring. By convention, the ring with the fewest
chlorine subst i tutes , or substituted in the highest numerical positions,
is designated as prime (ATSDR, 19871 ) .

Individual PCB registered trademarks or brand names vary according
to both the manufacturer and the country of origin.

PCBs, formerly produced in the United States by a single manu-
facturer, are called Aroclors. All Aroclors are designated by a four-
digit numbering system. The first two digits denote the type of com-
pound; the last two digits give the percentage by weight of chlorine.
The only exception is Aroclor 1016. The trademarks by manufacturers in
other countries include Phenoclor, Clophen, and Kaneclor.

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fates of polychlorinated biphenyls are summarized in Table 1 (ATSDR
19871 ) .

In vater, adsorption to sediments or other organic water is a major
fate process for PCBs (EPA 19871 ) . Based on their water solubilities
and octanol-water partit ion coeffic ients, the lower chlorinated com-
ponents of the Aroclors will sorb less strongly than the higher chlori-
nated isomers.

Volatil ization is also an important environmental fate process for
PCBs dissolved in natural water. The estimated Henry's Law Constants



Tabla 1

PHYSICAL AMD CHEMICAL PBOPHTIES OF PCBs*

Aroclor Holocular Weight Color
Designation (avarag * )

Phyaical Solubility
Stata watar , a>9/L

Honey ' s Law**
Donilty Partit ion Coofflciont Vapor Proasuro Constant Blocantrat ion

9/0 at 2S *C Log Octanol-Nator• law Hq at 25 *C ) mtm-m*/mol at 2S »C factor '"

10 16
1221
12 12
1242
1241
1254

1260

2 5 7 .
200 .
2 1 2 .
266
299
12t

375

9
7
2
5

. 5

. 4

. 7

Claar
Claar
Claar
Claar
Claar
Lt. Yollou

Lt . Yal low

Oil
Oil 0
Oil
Oil
Oil
Viscous
liquid
Sticky
raain

0 . 4 2
. 5 9 I 2 4 * C )
Unknown

0 . 2 4
0 . 0 5 4
0 . 0 1 2

0 . 0 0 2 7

1 .
1 .
1 .
1
1
1

1

11
15
24
. 15
. 4 1
.50

.5 1

5 .
4 .
5
5
i
6

6

. 6
7
1

. 6

. 2

. 5

.1

4
6 .
4 .
4
4
7

4

-4
7 x IO" 1

.06 i 10" 1

.06 x 10~*

.»4 x 10"*

.71 x 10~5

.05 x 10~*

2
1

.9

. 5
x
x

10
10

-4
-1

4 2 , 5 0 0

Unknown
5
2
2

4

.2

. 1

.1

.6

X
X
X

X

10
10
10

10

-4
-1
-1

-1

7 0 , 5 0 0
100 . 0 0 0

1 9 0 , 0 0 0

• Thoso 109 Kow valuaa raprosont an avaraqa valua (or tho Major coaponant* of tha individual Aroc lor .
•• Hanry'* Law constants wora astlaatsd by dividin9 tho vapor praaaur* by tho Matar aolubil lt iaa, and rapraaont avaraga valuoa for tha Aroc l o c

• iKturaa as a whola (ATSDD 19 i7 r | .
• • • fro» Lysian, Haahl, and ftosanbladt ( 1 9 1 2 ) .

Sourca: Unlass otharvisa spacidad, (ro> ATSDB ( 1 9 1 7 1 ) .



are indicative of significant volat i l izat ion from environmental water s
(ATSDR 19S71). However, strong adsorption to sediments significantly
reduces the concentrations of PCBs available for volat i l izat ion, wi th
longer volatilization half-lives for the higher chlorinated PCBs.

The lov water solubility, high log K s, and demonstrated strong
adsorption to soils and sediments indicate that significant leaching
should not occur in soil under most condit ions. Lower chlorinated PCBs
will leach at rates greater than the higher chlorinated PCBs. In the
presence of organic solvents, significant leaching of PCBs in soil can
occur (ATSDR 19871 ) .

PCBs with vapor pressures ranging from 10" to 10* ma Hg should
exist almost entirely in the vapor phase in the atmosphere (Eisenreich
et al, 1981 ) . The tendency of PCBs to adsorb to particulates increases
with increasing degree of chlorination. PCBs in the atmosphere are
physically removed by wet and dry deposition (Eisenreich et al, 1981 ) .

In general, the rate of degradation or transformation in the
environment decreases with increasing chlorination. In the atmosphere,
the vapor phase reaction of PCBs with hydroxyl radicals may be the
dominant transformation process (ATSDR 19871) . In the aquatic environ-
ment PCBs are not significantly degraded by hydrolysis and oxidat ion,
and photolysis appears to be the only potentially important process
(ATSDR 19871 ) .

In general, mono-, di-, and trichlorinated biphenyls (Aroclor 1221
and 1232) biodegrade relatively rapidly; tetrachlorinated biphenyls
(Aroclors 1016 and 1242) biodegrade slowly; and higher chlorinated
biphenyls (Aroclors 1248, 1254 and 1260) are resistant to biodegradation
(ATSDR 19871) . In addition to the degree of chlorination, chlorine
substitution patterns also appear to be important in influencing the
rate of biodcfradation.

Experimentally determined bioconcentration factors (BCFs) for
various Aroclors ( 1016, 1248, 1254, and 1260) in aquatic species (f i sh ,
shrimp, oyster) range from 26,000 to 660,000 (Le ifer et al , 1 9 8 3 ) .

Noncarcingenic Effects
Several complications exist in assessing the toxicity of PCBs.

Different mixtures nominally depicted by PCB type and chlorine sub-



s t i t u t i o n may, in fa c t , vary significantly in isoner compos i t ion .
Additionally, highly toxic contaminants are often present in PCB
mixtures .

In general, however, it can be concluded that short and inter-
mediate-term studies of toxicological effects following oral admini-
s trat ion of PCBs to animals result in a variety of physiological and
morphological alterations in the liver, including: enlargement, fatty
infi ltration, centrilobular lesions, and effects on liver porphyrin
metabol ism. The major biochemical effects include induction of mixed
function oxidase enzymes and modification of porphyrin metabolism. PCBs
can also inhibit the immune system. Skin applications to rabbits has
been shown to cause erythema, keratosis , and chloracne.

Human studies related to PCB exposures have been done on the health
of occupationally exposed workers, as well as on health effects noted
following two incidents in which cooking oils contaminated with PCBs
were ingested. Occupationally exposed workers typically demonstrated
dermal problems such as chloracne, rashes, and burning sensations.
While most biochemical parameters in these studies were found to be
within normal ranges, one study reported an elevation of liver enzymes
in exposed workers.

The two incidents, or outbreaks, concerning the ingestion of PCB-
tainted cooking oils occurred in east Asia. The first incident, de-
signated as the "Tusho" outbreak, occurred among Japanese (Higachi,
1976 ; Kurotsone and Shapiro, 1984) ; while the second, designated
"Taichung", occurred among Taiwanese (Hsu et al, 1984; Lu and Vang,
1984) . Health effects observed in humans following exposure included:
chloracne, increased discharge from the eyes, soreness and weakness of
limbs, headaches, dizziness, and general malaise. Because the cooking
oil in the Tusho study was also found to be contaminated with highly
toxic polychlorinattd dibenzofurans, implications cannot be limited to
PCBs alone in this study.

Reproduction and Development
The range of reported effects on reproduction in animals include: a

lengthening of the estrus cycle, weak estrogenic activity, fetotoxic ity,
fetal deaths, decreased survival of the neonate, small birth weight, and



a variety of teratogenic effec t s . Rats and mice appear to be more re-
s istant to reproductive toxic ity than nink or monkeys, which have also
been used in studies. These differences may possibly be attr ibutab le to
the duration of the studies and to differences in metabolic rates and
pharnacokinetics.

Host of the studies used dosages that were maternally toxic.
Maternal toxicity obviously is an important consideration when assessing
reproduct ive and developmental toxic ity. This consideration, frequently
referred to as Karnofsky's rule, states that "any compound administered
at the proper dosage, at the proper stage of development, or to embryos
of the proper species will be effective in causing disturbances in em-
bryonic development". This calls attent ion to the fact that if a
pregnant animal is sick, the delicate balance between the mother and
fetus is affected or disrupted, and adverse fetal effects can be ex-
pected.

There have been studies of the reproductive and developmental
effects of combined exposure to PCBs subsequent to outbreaks of
poisoning in Japan (Yusho) and Taiwan (Taichung). Findings in newborn
children of exposed mothers include: fetal growth inhibition, low birth
weight, dry brown skin pigmentation, precocious dentition, gingival
hyperplasia, and abnormal calcification of the skull (DBHS 1985a) .

Carcinogenicity and Mutagenicity
There have been a number of studies designed to assess carcino-

genic! ty in animals. All but one study have been negative. The
positive study by Kimbrough et al. ( 1975) reported a statistically
significant increase in hepatocellular carcinomas among mice and rats
administered Aroclor 1260 in the diet .

Epidcaiolofical studies have not reported significant increases in
cancer in occupationally exposed workers. Explanations for these
findings may include an insufficient latency period and small sample
sizes in the studies.

Based upon the above evidence, EPA has classified PCBs in Group Z^,
with adequate evidence of carcinogenesis in animals, and inadequate evi-
dence in humans (EPA 1985) . IARC ( 1978) has classified PCBs in category
2B, based on studies indicating inadequate evidence for carcinogenicity



in humans, suff ic ient evidence in animals, and inadequate ev idence of
act iv i ty in short-tern mutagenicity te s t s .

EPA's cancer assessment group has calculated a unit cancer risk of
4.34 (mg/kg/day)~ , using the upper 95 percent value of the doses used
in the posit ive study (Kimbrough et al 1 975 ) .

Standards and Criter ia
Drinking Water

As the first stage in developing a maximum contaminant level (HCL)
for PCBs in drinking water, the EPA has recently proposed an MCLG of
zero. EPA will establish an HCL taking into account technological
feasibil ity of control and analytical feasibil ity (EPA 1988) .

Surface Water
The EPA has established ambient vater quality criteria for the pro-

tect ion of freshwater and saltwater aquatic life of 0 .0 14 ug/1 and 0 .03
ug/1, respectively. For human health, EPA has estimated the drinking
water concentration corresponding to one-in-a-million cancer excess of
0.0079 ng/1.



POLYCYCLIC AROMATIC HYDROCARBONS (PAHs)

Environmental Cheatstry and Fate
In general, nost priority pollutant PAHs can be characterized as

having low vapor pressure, low water solubility, low Henry's Lav
Constants , high logarithms of the octanol-vater part i t ion coeff ic ients
(log KQVS) and high organic carbon part i t ion coeff ic ients (K s). The
high K s indicate that nost PAHs are strongly sorbed to organic mat ter
in the soils. This factor, combined with the low water solubilities,
indicate that the rate of transport of most PAHs from the unsaturated
zone via infi ltration to the saturated zone will be extremely low. Low
vapor pressure and low Henry's Law Constants indicate that most PAHs
will not readily volatilize from surface water , and these factors, in
combination with high K s, also indicate low volati l ization rates from
surface soils.

The exceptions to the groundwater transport argument are four PAHs
(acenaphthene, fluorene, fluoranthene, and pyrene) with water solubili-
ties greater than 100 ug/L. Although these four compounds have high
K s (10 or greater) relative to other PAHs, their solubilities indi-oc
cate that they are mobile, and may be observed in groundwater. The
chemical and physical properties for the 14 prior ity pollutant PAHs are
presented in Table 1.

Typically, although PAHs are regarded as pers istent in the environ-
ment, they are degradable by soil microorganisms.

Degradation rates and degree of degradation are influenced by en-
vironmental factors, microbial flora and physicochemical properties of
the PAHs themselves. Important environmental factors include tempera-
ture, pH, oxygen status, soil type, moisture, and nutrient status (Sims
and Overcamh 1983). Hicrobial factors include accl imation status , popu-
lations present, and the relative proport ions of bacter ia , fungi, and
actinomycetes (Sims and Overcash, 1983) ?nysico-chemical propert ies
include chemical structure, concentrat ion, and l ipophil ic ity.

Compounds which are easily and rapidly biodegraded include acena-
phthene, naphthalene, and phenanthrene. Compounds which are pers i s tent ,
requiring long time periods or specialized conditions for degradation,
include benzo(k)fluoranthene, benzo(g,h,i)perylene, benzo(a)pyrene,



Tabla 2

PHYSICAL AMD CHEMICAL FHOPEKTIBS OP SELECTED PAHa*

Cheaical Maate

acenaphthene
anthracine
benio ( a ) anthracene
benxolb ir luoranthene
benio 1 k ) Cluoranthene

benio( 9 , h , i (petylene
bensolalpyrone
chryaene
dibensol a. h) anthracene
f luoranthene

f luorene
indeno) 1 . 2 , l-cd)pery lene
phenanthrene
pyrene

Molecule
Mei9ht (

1 54
171
221
252
252

276
252
221
271
202

1 16
276
171
202

r CAS
9) mo.

1 1 - 12-9
120-12-7
56-55-1

205-99-2
207-01-9

19 1 - 24 -2
50-12-1

201 -0 1 -9
51 -70- 1

206 -44 -0

16-71-7
191 - 19-5
15-01-1

129-00-1

1 .
1 .

2
5
5

1 .
5
6
1
5

7
1
6
2

Vapor
Preaaure
(mm >9>

55 it 10"'
95 I 10'4

.2 1 10"*

.0 I 10"7

.1 « 10"7

01 x 10" 1 0

.6 x 10"'

.1 x 10"4

.0 , ID' 10

.0 x 10"'

.1 X 10~4

,„-! < >. 0 ( 1 0
.1 x 10~4

.5 x ID"*

4
5
1
4

7
1
1
5
2

5

1 .

water
Solubility

(•q/Li

1 . 4 2
.5 * 10~2

.7 x 10"'
.4 X IO"2

.1 « 10"'

.0 it 10"4

.2 * 10"'

.1 x 10"'

.0 x ID"4

.6 x 10" 1

1 . 6 9
.1 x 10~4

1 . 0
12 x to''

9
1
1 .
1 .
1 .

5 .
1 .
1 .
7 .
6 .

6 .
6 .
1 .

5

Henry 'a
Law

Conatant

.2 x 10~5

.2 x 10~J

16 x 10"6

19 x 10"'
94 x 10~J

14 x 10~*
55 x 10"6

05 x 10"'
11 x 10"*
46 x 10"6

42 x 10~5

16 x 10~*
59 x 10~4

.4 x 10~6

loq
Kow

4 . 0
4 . 4 5

5 . 6
6 . 0 6
6 .06

6 . 5 1
6 .06
5 . 6 1
6 . 1

4 . 2

4 . 4 6
4. 1 *

Kc
( •1

4.6 x
1 .4 x
1 . 1 1 x

5.5 x
5.5 x

1 .6 x
5.5 x
2 .0 x
11 x

7. 1 x

1 .44 x
1.1 X

>c txrr
./9 ) ( L/kq )

10 J 242"
IO4 1 ,210"
IO6 1 1 .700"
io5

io5

IO 6 6 1 , 2 0 0 "
IO6 21 ,200"
IO 5 1 1 , 700 "
10*
IO4 2 ,920

10 3 1 , 100 * "610
IO4 2 ,610"
IO4 2 . 100"

Unl«»a othcrvia* footnoted, data taken fro* EPA ( 19 l6a | .
•• EPA ( 19 14 1 I

• • • Lyatan. Re ih l , and Roaonblatt ( 1 9 1 2 1 .



chrysene, dib«nzo(a,h)anthracene and i n d e n o ( 1 ,2 ,3- c d ) p y r e n e . The ease
of biodegradation generally decreases w i th increasing molecular we igh t .
Biodegradation products generally include hydroxylated PAH der ivat ives .

Noncarcinogenic Effects
Very little attention has been paid to the noncarcinogenic effects

of PAfls. It is known, however, that rapidly proliferating tissues
( e . g . , bone narrow, lynphoid organs, tes tes , e t c . ) appear to be the pre-
ferred targets for PAfl-induced cytotoxic ity.

Acute and chronic exposure to various PAHs classified as carcino-
gens has resulted in the destruction of specific henatopoietic and
lymphoid elements, ovotoxicity, anti-spermagenic effects , adrenal
necrosis , and changes in the intestinal and respiratory epithelia. This
tissue damage occurs at doses expected to induce carcinogens and mali-
gnancy risks predominant in evaluating PAH toxicity. For PAHs classi-
fied as noncarcinogenic, very little is known about toxic responses or
mechanises.

Carcinogenicity and Mutagenicity
The EPA has issued finalized carcinogenic!ty risk assessment guide-

lines (EPA, 1986b) to establish criteria for evaluating and categorizing
chemicals into five groups, according to veight-of-evidence categories.
According to this categorization scheme, five of the 15 priority pol-
lutant PAHs have been placed in category B., (probable human carcinogens)
with sufficient evidence of carcinogenic!ty in animals, and inadequate
data for humans. A sixth PAH (indeno ( 1 ,2 ,3 - c d ) perylene) has been
placed in category C, denoting possible human carcinogenic!ty based on
limited evidence of carcinogenic!ty in animals in the absence of human
data (EPA, 1986b). Table 2 contains EPA' s most current categorizat ion
of priority pollutant PAHs (EPA, 1986b) . Following its risk assessment
guidelines, EPA typically performs quant itat ive risk assessments for
groups B or A, and, in some cases (depending on the quality of the
data) , for group C.

To date, EPA has estimated a carcinogenic!ty slope (unit cancer
risk) for carcinogenic PAHs using data for a single PAH, benzo(a)pyrene
(BaP) . This limited effort does not take into account the clearly docu-



Table 2

EPA CARCIIWGEHICITT CATEGORIZATIOK TOR ORAL MID IllHALATXOR
ROUTM OP CXPOSUU FOR THE IS FBI OR ITT POLLUTANTS POLYCTCLIC AROMATIC HYDROCARBONS

EPA Carcinogenicity Claaiificatloni*

Compound Inhilttion Ora l

•c«n«phth«n«
•nthrac*n*
b«nio ( • ) anthracene
b«n«o(b)f luoranthvn*
b*n io(k )f luoranth«n«
b«nso(9,h. 1 lp«ryl«n»
b«nso(a >pyr»n«
chryicn*
dib«nt o ( a , h ) anthracene
f luoranthene
f luerene
Indenol 1 , 2 , 3-cd)perylen»
naphthalene
phenanthrene
pyrene

0
D
»2
»2
D
0
»2
B2
»2
0
D
C
0
D
D

0
D
B2
»2
0
D
»2
»2
»2
D
0
C
0
D
D

• Unlen othervlie footnoted, claaiification taken fro* EPA ( 1 9 ( 6 a l .



merited differences in quant i tat ive dose-response relationships for the
other PAHs. Two specialists in EPA's carcinogenic assessment group have
evaluated the relative potency estimates for the other five carcinogenic
PAHs to benzo(a)pyrene (Thorslund et al, 1986) .

Using a series of sophisticated stat i st ica l procedures, these
authors have derived estimated relative potencies for the five other
"carcinogenic" PAHs relative to BaP. For the potency estimation, the
authors used bioassays from individual laboratories in which BaP and the
other PAHs were tested in coaunon. The results of this procedure for
developing relative potency estimates are summarized in Table 3.



T«bl« 3

RELATIVE POTENCY ESTZ IATE3 DERIVED FOR POLTCTCLIC AXOKATIC HYDKOCKUOMS

CATIGORIZID ll> CROUP A, B, OR C ACCORDING TO (PA'S WEIGHT OF EVIDENCE OUTEXIA

Compound R«l«tiv* Potency E«tia«t*t

b*nso{«)pyc»n«
b«nso(t)«nthr«c»B«
b«nio(b)f luortnthcn*
chryi»n«
dib»nto(«,hl«nthrte»n«
ind *no ( 1 ,2,3-cd Ip«ry l » n »

1
0 . 1 4 !

0 . 1 4 0

0 . 0 0 4 4

2 . 1 2

0 . 2 3 2

Sour c e : Thorilund » t . • ! . ( 1 9 1 6 )



TETRACHLOROETHENE (PERCHOLOROETHYLENE OR PERC)

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of tetrachloroethene (CAS No. 127- 18-4) are summarized below (EPA
1986a) .

Molecular Weight 166
(g/mole)
Water Solubility 150
(mg/L at 25 °C)
Vapor Pressure 1 7 . 8
(mmHg at 25 °C)

_2Henry's Lav Constant 2.6 x 10
(atm-n /mole)
Log KQw 2.6
Koc 3"
BCP 31

Tetrachloroethene's moderate vater solubility and vapor pressure
indicate that volatil ization is the major loss mechanism from surface
soil and surface vater. Its moderate K indicates that leaching to
groundvater from lover soil depths is an important mechanism. In
addit ion, tetrachloroethene is biodegraded by certain soil micro-
organisms by a sequential series of monodechlorinations. Once it
reaches the groundvater, its moderate K indicates that tetrachloro-™ oc
ethene vill be Moderately absorbed to soil particles and vill be
moderately retarded relative to groundvater transport. Finally, te t ra-
chloroethene is subject to lov bioconcentrat ion in aquatic species .

Noncarcinogenic Effects
The principal toxic effects folloving acute exposure in animals to

tetrachloroethene (PERC) are depression of the CNS, ataxia (fai lure of
muscular coordinat ion) , and respiratory cardiac arrest (ATSDR 1987m , EPA
1985f ) . Subchronic and chronic effects in animals include damage to the



l iver and kidneys. In humans, the principal e f f e c t s are CNS depress ion
and liver toxic i ty .

Carcinogenic!ty and Mutagenicity
A 1977 NCI bioassay in vhich PERC was administered by gavage re-

ported increased incidence of liver tumors in nice but not rats (EPA
1985d) . A draft report of a NTP inhalation bioassay, currently under
internal review, has noted an increased incidence of tumors in mice and
rat s . Although EPA has previously categorized tetrachloroethylene in
Group B2~probable human carcinogen (EPA 1985b, 1985h) —the Agency is
awaiting final results of the NTP bioassay before commencing a rule-
making for the chemical in drinking water .

PERC has been evaluated for its abil ity to cause gene mutat ion ,
chromosomal aberrations, unscheduled DNA synthesis, and mitot ic re-
combination. In general, these responses have been weak and were ob-
served at high concentrations that were cytotoxic (EPA 1985h ) . Ad-
ditionally, no dose-dependent relationships were demonstrated in these
studies (EPA 1985h ) .

Drinking Water Standards
EPA has not established an HCL for PERC in drinking water . The

agency is scheduled to begin rule-making procedures to establ ish an HCL
in the near future.



TOLUENE

Environmental Chemistry and Fate
The relevant physical and chemical propert ies and environmental

fate of toluene (CAS No. 108-88-3) are summarized belov (EPA 1986a) .

Molecular Weight 92
(g/mole)
Vater Solubil ity 535
(mg/L at 258C)
Vapor Pressure 2 8 . 1
(mmHg at 25 9 C)
Henry's Lav Constant 6.4 x 10"
(atm-u /mole)
Log KQ V 2 . 7 3
Koc 300
BCF 1 0 .7

Toluene has a high water solubility, moderate vapor pressure, high
Henry's Lav Constant, and moderate K . Based on the vapor pressure and
K , volatil ization from surface soils is an important transport path-
way. Based on the water solubility and moderate K , toluene will be
readily transported to groundvater, and upon reaching groundwater f be
subject to a low degree of retardation relative to the groundvater flow.
Based on the water solubility and high Henry's Law Constant , volatil i-
zat ion will be a major transport pathway from surface water.

Noncarcinog«nic Effects
Acut« or chronic exposure to high levels of toluene in animals re-

sults in CMS depression and effects on the lungs, liver, and kidney.
EPA has derived an AADI for drinking water consumption based upon a

24-month inhalation study in rats (EPA 1985c ) . Based upon a NOAEL of
1,130 mg/m3 , an uncertainty factor of 100, and assuming 50 percent
pulmonary absorption, EPA derived an AADI of 10 , 100 ug/L (EPA 1985c ) .



Carcinogenicity and Hutagenicity
Only one long-term carc inogen ic i ty bioassay of toluene has been

reported. This study concluded that toluene was not carcinogenic fol-
lowing inhalation in rats. NTP is conducting carcinogenic!ty studies in
which toluene is being administered by inhalation and gavage to rats and
nice. In addit ion, carcinogenicity studies by European investigators
are expected to be published in the next few years. According to
weight-of-evidence carcinogenicity criteria, EPA has classified toluene
in Category 0, not classifiable as to human carcinogenicity (EFA 1985c ) .

Toluene has not been shown to be mutagenic in in vivo or in v i tro
assays (EPA 1985c ) .

Drinking Water Standards and Cri ter ia
Standards. In the first stage of the rule-making process designed

to establish a HCL for toluene in drinking water, EPA has issued a pro-
posed MCLG of 2,600 ug/L derived from the AADI of 10, 100 ug/L by
allocating a 20 percent of drinking water contribut ion to total intake
from all sources of exposure (EPA 1985c ) . Subsequent to finalization of
the MCLG, EPA will evaluate analytical feasibil ity and feasibil ity of
control in establishing an enforceable MCL.

Criteria. In the absence of adequate dose-response data for oral
exposure to toluene, EPA derived a 1-day HA, based on NOAEL of 377 ng/m
reported in studies of humans, the sub jects of single inhalation ex-
posures of up to 8 hours. Based upon the NOAEL, an uncertainty factor
of 100, and a variety of physiological parameters and intake assump-
tions, EPA derived 1-day HAs of 18,000 ug/L and 63,000 ug/L for a 10-kg
child and 70-kg adult, respectively (EPA 1985d ) .

In th« absence of sufficient data, EPA derived 10-day HAs of 6,000
ug/L (child) and 21,000 ug/L (adult) , by applying an uncertainty factor
of 3 to the 1-day HA. The Agency util ized a three-fold rather than the
usual 10-fold uncertainty factor because toluene is rapidly distr ibuted
and excreted, and because the chemical presents l ittle bioaccumulation
potential relative to typical toxicants (EPA 1985d ) .

The EPA ambient water quality cr iter ion for the protect ion of human
health is 14,300 ug/L (EPA 1980a).



nausea, and general weakness. Effect s on the liver include necrosis and
epithelial ctll damage, and on the kidney, degeneration of the proximal
tubule (BPA 198Sb)

Carcinogenicity and Mutagenicity
In a NCI bioassay, EDC administered by gavage was shown to increase

the incidence of tumors in both mice and rats . Based upon these data,
EPA has classified EDC according to weight-of-evidence carcinogenicity
cr i ter ia in Group B- - probable human carcinogen (EPA 1987a ) .

EDC has shown to induce gene mutations in bacteria, plants,
Drosophilia melanogaster, and cultured Chinese hamster ovary cells (EPA
1985 1 ) . In addition, EDC has been reported to cause meiotic chromosomal
dis junct ion in Drosophil ia. Based upon these data, EPA has determined
based upon weight-of-evidence criteria that EDC is a mutagen that may
have the potential for causing adverse effects in humans (EPA 1985i ) .

Drinking Water Standards and Criteria
Standards. In the first stage of a procedure to establish an en-

forceable NCL for EDC in drinking water, EPA has established a HCLG of
0. This HCLG was predicated on the EPA conclusion that no exposure to a
"probable human carcinogen" is acceptable. Based upon considerations of
analytical feasibility and feasibility of control, EPA has issued a HCL
for EDC of 5 ug/L.

Criteria. In the absence of suitable data, EPA has not developed
1-day or 10-day HAs for EDC. EPA has, however, developed a longer-term
HA based upon a NOAEL reported in a rat inhalation study. Based upon a
NOAEL of 405 mg/m , an uncertainty factor of 100 and various intake as-
sumptions and physiological parameters, EPA derived longer-terms HAs of
740 ug/L (10-kf child) and 2,600 ug/L (70-kg adult) (EPA 1985d) . Be-
cause EDC was judged to be a probable human carcinogen, EPA did not de-
velop a lifetime HA for noncarcinogenic effects .

EPA has not developed an ambient water quality criterion for EDC
for the protection of human health.



HEXACHLOROBENZENE (HCB)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of hexachlorobenzene (CAS No. 1 18-74-1 ) are summarized belov (EPA
1986a) .

Molecular Weight 285
(g/mole)
Vater Solubility 0.006
(«g/L at 25°C)
Vapor Pressure 1.1 x 10"
(mrnHg at 25'C)

AHenry's Lav Constant 6.8 x 10
(atm-m3/mol«)
Log K ov 5 . 2 3
K 3900oc
BCP 8690

Hexachlorobenzene (HCB) has a low vater solubility, a high log K ,
and relatively high K , indicating that the chemical vill be strongly
adsorbed in soil or sediments following discharge to surface vater . The
low vapor pressure and Henry's lav constant indicate that votilization
vill not be a major transport mechanism from either soils or surface
vater. In addition, based on the log KQV and high KQC, significant
leaching from source soils is not anticipated.

HCB is expected to be slovly degraded by soil or sediment micro-
organisms. BOB Is expected to significantly bioconcentrate in aquatic
life vith BCFi ranging from 5,500 to 44,437 in vertebrates (EPA 1985g).

Noncarcinogenic Effects
Porphyria cutonea tardea (PCT) has been demonstrated in Turkish

citizens who accidentally consumed bread contaminated vith RCB. PCT-
associated symptoms observed included skin lesions and hyperpigmenta-
tion. In addition, HCB caused neurotoxicity, liver damage, arthrit ic
conditions, and in children, reduced grovth. Studies in rodents re-



TRICHLOROETHENE (TCE)

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of trichloroethene (TCE) (CAS No. 79-01-6) are summarized below
(EPA 1986a) .

Molecular Weight 131
(g/mole)
Water Solubil ity 1 , 100
(mg/L at 25 8 C)
Vapor Pressure 5 7 . 9
(mmflg at 25 °C )
Henry's Law Constant 9.1 x 10
(atm-m /mole)
Log KQV 2 . 3 8
K 126oc
BCF 10 .6

The high water solubility and high vapor pressure of TCE indicate
that volati l ization will be the predominant loss mechanism from sur-
ficial soils. In soils and groundwater, trichloroethene is degraded to
cis and trans 1,2-dichloroethylene, vinylidene chloride, and vinyl
chloride (ATSDR 1987n ) . TCEs moderate organic-carbon part i t ion co-
efficient indicates it is moderately adsorbed to soils, and will leach
to groundwater. In light of its moderate Henry's Law Constant , vola-
ti l ization will be the major fate process for TCE from surface water .

Trichloroethene is only moderately bioconcentrated in aquatic life.

Noncarcinogenic Effects
The principal toxicological effect of concern for tr ichloroethene

(TCE) is carcinogenicity. Noncarcinogenic effects include CNS dis-
turbances and kidney and liver damage following exposure to relatively
high airborne concentrations (ATSDR 1987n) .



Carcinogenic i ty and Mutagen i c i ty
Six studies of the carcinogenic!ty of TCE in animals have been

published. Tvo have reported signif icant increases in liver tumors in
• i ce . EPA has judged three others as technically flawed. A sixth
reported that TCE, containing epichlorohydrin and epoxybutane, was
carcinogenic in a less responsive mouse strain, but pure TCE was not
(EPA 198Sb) . Recognizing the lower responsiveness of the aice in the
latter study, EPA has classified TCE based upon weight-of-evidence
carciongenicity guidelines in Category B2—probable human carcinogen
(EPA 1987a ) .

Commercial TCE containing stabi l izers has been reported to be
weakly mutagenic in a variety of in vi tro and in vivo assays repre-
senting a wide evolutionary range of organisms (EPA 1985g) . Based on
these data, EPA has concluded that commercial TCE may have the potential
to cause weak or borderline increases above the spontaneous level of
•utagenic effects in exposed human tissues (EPA 1985g) .

Drinking Water Standards
EPA has established a drinking water HCL for TCE of 5 ug/1 (EPA

1987a ) .



1,2-DICHLOROETHANE (ETHYLENE DICHLORIDE OR EDC)

Environmental Cheats try and Fate
The relevant physical and chemical properties and environmental

fate of 1,2-dichloroethane (CAS No. 107-06-2) are summarized belov (EPA
1986a) .

Molecular Weight 99
(g/mole)
Water Solubility 8.5 x 10"3

(mg/L at 25°C)
Vapor Pressure 64
(aaHg at 25 °C )

AHenry's Lav Constant 9.8 x 10
(atm-m3/mole)
Log Kow 1 .48
Koc l*
BCF 1.2

A half-life of 1,2-dichloroethane from soil could not be located in
the available l iterature; however, based on its moderate vapor pressure,
evaporation is expected to be the predominant loss mechanism from the
top layer of soil. In subsurface soil, biochemical and chemical bio-
degradation are expected to be slow. Therefore, based on its low K ,
1,2-dichloroethane is expected to leach and be transported to ground-
water. Once in groundwater, the lov K indicates 1,2-dichloroethane
will be mildly adorbed to soil paniculate and will be subject to low
retardation relative to the groundwater flow. In addition, its high
Henry's Law Constant indicates evaporation from surface water is an
important fat* mechanism. Based on its low BCF, 1,2-dichloroethane is
not expected to bioconcentrate in aquatic life.

Noncarcinogenic Effects
At relatively high doses, 1,2-dichloroethane (EDC) produces CNS

depression as well as injury to the liver, kidney, and adrenals.
Symptoms of CNS depression typically include headache, dizziness,



DICHLOROBENZENES

Environmental Chemistry and Pate
The relevant physical and chemical propert ies and environmental

fate of 1,2-dichlorobenzene (CAS No. 95-50- 1 ) ; 1-3-dichlorobenzene (CAS
No. 54 1 -73- 1 ) ; and 1,4-dichlorobenzene (CAS No. 106-16-7) are presented
belov.

1 ,2-DCB 1 ,3-DCB 1,4-DCB
Compound
Molecular Weight 147 147 147
(g/mole)
Vater Solubility 100 123 79
(ng/L at 258C)
Vapor Pressure 1 2.3 1 .2
(mmflg at 25«C)
Henry's Law Constant 1.9 x 10"3 3.6 x 10~3 2.9 x 10~3

(atm-m /mole)
Log KQ V 3 .6 3 .6 3 .6
KQC 1700 1700 1700
B C P 5 5 5

The log K , high K , and low vapor pressure indicate that ad-
sorpt ion onto soils is the major fate process of DCB isomers in soils.
Similarly, adsorption to these media will dominate transport and fate of
the isomers discharged into aquatic media.

The log K s suggest that DCB isomers will bioaccumulate. Biode-
gradation is not likely to be a significant degradation pathway for DCB
isomers, based upon data which indicate that chlorobenzene is res istent
to biodegradation and that resistance increases with increasing chlori-
nation of the benzene ring (ATSDP. 1987 1 ) .

Noncarcinogenic Effects
The principal toxic effects of o-dichlorobenzene (1,2-dichloro-

benzene or o-DCB) and p-dichlorobenzene (1,4-dichlorobenzene or p-DCB)
in humans and other animals from acute and longer-term exposures include



CNS depression; blood dyscrasias; and lung, kidney, and liver damage.
Similar d«ta are not available for m-dichlorobenzene ( 1 ,3-d i ch loro-
benzene or m-DCB). However, based upon short-term assays, EPA has
determined that short-term assessments developed for o-DCB should apply
to m-DCB.

Carcinogenicity and Mutagenicity
The fev studies available on the carcinogenic potential of the DCBs

have been negative or insufficient to clearly classify any DCB isomer as
carcinogenic. Preliminary results of an NTP gavage bioassay indicate
that o-DCB vas not carcinogenic under the conditions of the experiment.
Pending receipt of the final NTP report for o-DCB, EPA has categorized
o-DCB according to Agency veight-of-evidence carcinogenic!ty criteria in
Group D, not classifiable as to human carcinogenic!ty (EPA 1987d) . EPA
has classified p-DCB in group C, limited evidence of carcinogenicity in
animal studies (EPA 1987a) .

In general, DCBs have shovn little or no mutagenic activity in a
range of bacterial systems. However, several studies with mold and
plant cultures treated with DCBs have reported mutations and chromosomal
alterations (EPA 1987d ) .

Drinking Water Standards and Criter ia
EPA has established a final drinking water MCL for p-dichloro-

benzene of 75 ug/1 (EPA 1987a). This MCL was based on a reference dose
of 0.1 mg/kg/day, an uncertainty factor of 10, allocation of 20Z of
total human intake from all exposure sources to drinking water and
various intake and physiological assumptions. EPA is also in the pro-
cess of establishing an enforceable MCL for o-DCB and p-DCB, but not
m-DCB. A« a first step in the process, EPA has issued a proposed HCLG
for o-DCB based upon a NOAEL reported in a subchronic gavage study in
mice and rats. Based upon a NOAEL of 125 mg/kg/day, an uncertainty
factor of 100, and the same assumptions as for p-DCB, EPA has derived a
proposed HCLG for o-DCB of 620 ug/L.

In the absence of sufficient data, EPA has not developed, and is
not in the process of developing, a drinking water standard for m-DCB.



CHLOROPHENOLS (2-CHLOROPHENOL AND 2,4-DICHLOROPHENOL)

Environmental Chemistry and Pate
The relevant physical and chemical properties of chlorophenol

(CP-CAS No. 95-57-8) and 2,4-dichlorophenol (DCP-CAS No. 12-83-2) are
summarized in the Table belov (Arthur D. Litt le , Inc. 1982) .

Compound 2-chlorophenol 2,4-dichlorophenol
Molecular Weight 129 163
(g/mole)
Water Solubility 28,500 (20°C) 4,600 (20 8 C)
(mg/L at 25°C)
Vapor Pressure 2.2 0 . 1 1
(mmHg at 25°C)
Henry's Law Constant 1.3 x 10"3 5.0 x 10"6

(atm-m /mole)
Log Kotf 2 . 1 7 2 . 7 5
KQC No data 380
BCF 214 130

The above data shov that both CP and DCP have high vater solubili-
ties and lov vapor pressures. Additionally, using the K of DCP, the
two chlorophenols have moderate K s. These three values indicate that
both volatilization from surface soils and infiltration to groundvater
are important transport pathways. The high Henry's lav constant, along
with the high vater solubility and moderate K , indicates that volatil-
ization is an important transport pathway from surface vater. However,
its lov Henry's lav constant indicates that both volatil ization and par-
ti toning to sediments are important pathways in surface vater .

Blodegradation in soils and surface vater are significant trans-
formation iTU'.JSses (Aurthur D. Little, Inc . , 1 982 ) . No data were found
concerning biodegradation in groundvater.

Bioconcentration factors (BCFs) indicate moderate b ioconcentrat ion
in aquatic species.



Noncarcinogenic Effects
In rodents subjected to acute high oral exposures, CP and DCP eli-

cited respiratory excitat ion, clonic convulsions, and/or actor weakness
(hypotonia). Fev long-term animal studies are available. Those fev
that are available shov reduction in hematological parameters or enzyne
changes. No data vere found concerning effects of CP and DCP on the de-
veloping embryo or the reproductive process.

Carcinogenicity and Hutagenicity
No data vere found concerning the potential carcinogenic!ty of CP

or DCP by the oral route. Hovever, CP and DCP vere reported to promote
tumors following a single dermal application of dimethylbenzanthracene
on mouse skin (Boutvell and Bosch, 1959) .

CP has been shown to be mutagenic in Sprague Dawley rats fed 130
mg/kg CP every other day for one week (Chung 1978) . In these rats a
six-fold increased incidence of chromatid deletions (12Z vs. 21 in
controls) was seen. Complete inhibition of mitosis vas reported in bone
marrow cells taken from treated rats.

DCP, tested using the Ames Salmonella microsomal assay, vas re-
ported as not mutagenic with and without act ivat ion.

Consequently, whereas CP can be classified as mutagenic, there are
insufficient data to evaluate the nutagenicity of DCP.

Drinking Water Standards
EPA has not issued any drinking vater standards, health advisories,

or other criteria for CP or DCP.



1 ,1 ,1-TRICHLOROETHANE (TCA)

Environmental Chemistry and Fate
The relevant physical and chemical propert ies and environmental

fate of 1 ,1 ,1-tr ich loroethane (CAS No. 71 -55-6) are summarized below.
(EPA 1986a) .

Molecular Weight 133
(g/mole)
Water Solubil ity 1 ,500
(mg/L at 25°C)
Vapor Pressure 123
(mnHg at 258C)
Henry's Lav Constant 1.4 x 10
(atm-m /mole)
Log K o v 2.5
Koc 152

BCF 5 .6

1,1,1-trichloroethane (TCA) can be characterized as having a high
water solubil ity, a high vapor pressure, a high Henry's Law Constant ,
and a moderate K . The high vapor pressure and moderate K indicateoc ° r r oc
that volati l ization will be a major transport pathway in surfical soil.
In subsurface soils, the high water solubility and moderate K indicate
that transport to groundwater represents a major pathway, and once the
water table is reached, chemical transport will be moderately retarded
relative to the groundwater flow. The high vapor pressure, high Henry's
Law Constant, and high water solubility indicate that volatil ization
from surface water will be a major transport pathway.

Noncarcinogenic Effec t s
The principal noncarcinogenic effects of 1 , 1 , 1 - t r i ch l o roe thane

(TCA) following exposure in animals and man are depress ion of the CNS,
increase in liver weight, and cardiovascular changes. Current data do
not suggest that TCA is a reproductive or developmental toxin.



EPA has developed a risk reference dose (RRfD) of 0.35 mg/kg/day
based upon a NOAEL of 1,365 mg/m reported in a study in which mice were
exposed by inhalation for U weeks. EPA derived the RRfD by appl icat ion
of an uncertainty factor of 100, a 302 absorbed dose, and standard
physiological parameters (EPA 1985g) .

Carcinogenicity and Mutagenicity
There have been tvo TCA Carcinogenicity bioassays. The first, con-

ducted by NCI, vas Judged to be inadequate due to poor survival in
treated animals. Preliminary results of the second, by NTP, shoved
elevated incidences of hepatocellular carc inomas. These initial results
have been questioned and the study is currently being audited (EPA
1985b ) . Based upon these results, EPA has classified TCA according to
veight-of-evidence criteria in Group D, not classifiable—inadequate
human and animal evidence of carcinogenicity (EPA 1987a ) .

Drinking Water Standards and Criter ia
Standards. EPA has established a drinking water MCL for TCA of 200

ug/L.

Criteria. EPA has developed a 1-day HA based upon a LOEL of 1.4
g/kg/day reported in a study of rats receiving a single oral dose of
TCA. Based upon the LOEL, and standard weight and intake assumptions,
EPA derived a 1-day BA of 14,000 ug/L for a 10-kg child (EPA 1984d) . In
the absence of sufficient data, EPA has not developed a 10-day HA. EPA
has developed longer-term HAs of 35,000 ug/L (child) and 125,000 ug/L
(adult) , based upon a NOAEL of 0.5 g/kg/day reported in a study in rats
receiving TCA by gavage for 12 weeks (EPA 1985d ) .

The EPA lifetime HA of 200 ug/L is equivalent to and was derived by
the same methodology as the RHCL (EPA 1985d ) .

The EPA ambient water quality cr iter ion for TCA for the protect ion
of human health is 18 ,700 ug/L (EPA 1980a ) .



Noncarcinogenic Effects
Chlorobenzene exerts its toxic i ty primarily on the central nervous

system, livtr, and kidney. Liver effects include necrosis and inter-
ference with porphyrin metabolism. Kidney effects include swelling of
the tubular and glomerular epithelia. Henatopoietic effects ( e . g . ,
lymphocytosis and leukopenia) have been reported among chlorobenzene-
exposed workers; however, it is uncertain whether these effects can be
attr ibuted to chlorobenzene or to other contaminants (EPA 1985g).

Carcinogenic!ty and Hutagenicity
In a single National Toxicology Program (NTP) bloassay, chloro-

benzene was found not to be carcinogenic in nice and rats . The NTP
report did note that chlorobenzene induced a statistically significant
increased incidence of neoplastic nodules in rates exposed to the
highest dose. On this basis, EPA classified chlorobenzene according to
weight-of-evidence carcinogen!city criteria in Group C — limited evi-
dence in animals, no evidence in hunans (EPA 1985g) .

Host mutagenicity assays of chlorobenzene in bacteria, fungal, and
mammalian tissue cultures have been negative (EPA 1985h) . One study,
however, in Streptpayees antibioticus reported that chlorobenzene
induced reversion to vitamin Bl prototrophy, and one study in
Saccharomyces ccrevisiae showed increased mi to t i c crossing (EPA 1985k) .

Drinking Water Standards and Criter ia
Standards. EPA has not established an MCL or HCLG for chloro-

benzene in drinking water.

Criteria. In the absence of suitable data, EPA has not derived a
1-day HA for chlorobenzene. EPA has, however, developed 10-day, longer-
term, and lifetime HAs by application of 100-fold uncertainty factors
and various intake assumptions and physiological parameters to NOAELs
reported in animal studies (EPA 1985g) . The 10-day advisory of 1 ,800
ug/L for a 10-kg child was derived from a NOAEL of 345 mg/m reported in
an inhalation teratology study in rats and rabbits ; the longer-term HAs
of 9,000 ug/L (child) and 30,000 ug/L (adult) were derived using a NOAEL
of 125 mg/kg/day reported in a subchronic gavage study in mice and rats .



The l ifet ime HA of 600 ug/L was derived from the NOAEL used in the
der ivat ion of the longer-tern HA, using an addit ional uncertainty fac tor
of 10 and Msuming that drinking water conprises 20* of the total daily
intake.

NAS has est imated, based upon the draft NTP, that a drinking water
concentration of 2.3 ug/L would correspond to an estimated one-in-a-
nillion incremental excess lifetime cancer risk (NAS 1983) .

EPA has developed an ambient water quality criterion for the pro-
tect ion of human health of 488 ug/L and for organoleptic (odor and
taste) effects of 20 ug/L (EPA 1980a) .



which cadmium has been administered orally have been negat ive. Recent
epidemiolofleal studies indicated that workers chronically exposed to
cadmium art at risk of elevated lung cancer mortal ity. According to its
weight-of-evidence carcinogenic!ty criteria, EPA has classified cadmiun
in Group Bl (probable human carcinogen) for inhalation based on the epi-
demiological data (EPA 1986a) .

Vhile the Agency has concluded that cadmium is a carcinogen by the
inhalation route, EPA has classified the chemical in Group D, inadequate
evidence for carcinogenic!ty for the oral route of exposure, because of
the negative results reported for cancer bioassays in which cadmium was
administered orally (EPA 1986a) . Consistent with this categor izat ion,
EPA has proposed that the MCL for cadmium be set based upon noncarcino-
genic toxicological endpoints.

Drinking Water Standards
The current MCL for cadmium, under the National Interim Primary

Drinking Vater Regulations, is 10 ug/L. This level vas designed to
prevent renal dysfunction, and was based on a critical value of cadmium
in the kidney cortex of 200 ug/g, and assumptions on gastrointestinal
absorpt ion, excretion of the absorbed dose, daily excretion of the total
body burden, and daily dietary cadmium intakes. The World Health
Organization (VHO) guideline for drinking water is 5 ug/L. This value
was based on a value for provisional tolerable weekly cadmium intake,
assuming that 252 of the total cadmium intake was attributable to
drinking water. EPA has proposed an MCLG of 5 ug/L based upon the VHO
guidelines and the HAS SNARL (EPA 1985c ) .



CHLOROBENZBNB

Environmental Chemistry and Pate
The relevant physical and chemical properties and environmental

fate of chlorobenzene (GAS No. 108-90-7) are summarized belov (EPA
1986a) .

Molecular Weight 113
(g/mole)
Vater Solubility 466
(mg/L at 25°C)
Vapor Pressure 1 1 . 7
(mmflg at 25°C)
Henry's Law Constant 3.7 x 10
(atm-m-Vmole)
Log KQW 2 .84
Koc 33°
BCP 10

Chlorobenzene's moderate water solubility, vapor pressure, and
Henry's Law Constant indicate that volatil ization from surficial soils
and surface water is a major transport pathway.

Once adsorbed on soil, the moderate solubility and K (330)
indicate that chlorobenzene will leach and be transported to ground-
water. The degree and rate of leaching will depend on a variety of
factors including the soil type, organic carbon content, and the pre-
sence of organic solvents in the soil. Once chlorobenzene reaches the
groundwater, the K indicates that retardation relative to the ground-
water flov vill occur due to partitioning and adsorption to soil parti-
cles.

Current data indicate that degradation of chlorobenzene in aquatic
systems is slow (EPA 1985) . The est imated BCF of 10 indicates that
monochlorobenzene is only slightly bioconcentrated in aquatic life.



CADMIUM

Environmental Cheat3try and Pate
The primary sources of atmospheric cadmium are combustion of coal

and petroleum products. Cadmium from these sources is primarily ad-
sorbed on small, highly respirable particles, which can be transported
over large distances and transferred to other environmental compartments
via vet deposit ion. Cadmium adsorbed to small particulates is more per-
s istant than that adorbed to larger particulates. Photochemical
reactions are apparently not involved in the environmental fate of cad-
mium (ATSDR, 1987h ) .

Relative to other metals, cadmium is mobile in surface water. In
natural waters, cadmium exists as a hydrated ion, metal-inorganic com-
plexes with carbonate hydroxyl, chlorine or sulfate anions; or as metal-
organic complexes with humic acids (ATSDR, 1987h) .

Because it exists only as the divalent cation, aqueous cadmium is
not strongly influenced by the redox potential of water. However, under
reducing conditions forming sulfide, cadmium will precipitate in sedi-
ments as cadmium sulfide. The concentration of aqueous cadmium is
usually inversely related to the pH value and the amount of organic
material present (ATSDR 1987h) . Humic acid substances account for most
of the organic complexes, with solubility dependant on the nature of the
humic substance. Sorption by clays and iron oxides is important in re-
ducing aquatic cadmium concentrations.

Cadmium concentrations are typcially low in groundwater due to
several factors. These factors include sorption by mineral matter and
clay, binding to humic substances, precipitation as cadmium sulfide in
the presence of sulfide, and precipitation as cadmium carbonate at high
pHs.

In soil, cadmium may occur as free cadmium compounds or as the di-
valent ion dissolved in soil. As a consequence of cation exchange,
cadmium may be bound to soil minerals or organic const ituents . The
aerobic nature of topsoils tends to reduce the amount of cadmium bound
to sulfide. High soil acidity favors release of the divalent cadmium
cation and its uptake by plants.



Cadmium is not reduced or methylated by microorgan i sms . Bovever,
the biological production of sulfide results in cadmium precipitat ion.
Cadmium It strongly accumulated by all organisms, with concentrations in
freshwater and marine organisms hundreds to thousands of times higher
than in water being typical. Bioaccumulation of cadmium is strongly
correlated with soil cation-exchange capacity (CEC) , decreasing with
increasing CEC. Bioconcentration in aquatic life is greatest for bottom
feeders (e .g . mollusks and crustaceons), followed by fish and aquatic
plants (ATSDR, 1987h). Bioaccumulation due to the use of cadmium-
containing pesticides on food crops has been noted in beef and poultry.

Noncarcinogenic Effects
Acute and chronic exposure to cadmium in animals and humans results

in renal dysfunction, hypertension, anemia, and altered liver microsomal
activity. The kidney is considered to be the critical target organ in
humans chronically exposed to cadmium by ingestion. The early clinical
signs of renal injury include proteinuria, glucosuria, and amino-
aciduria.

To calculate a drinking water equivalent level (DVEL), EPA used
renal dysfunction as an endpoint, and the most widely accepted estimate
for the critical (threshold) concentration of cadmium in the renal
cortex—200 ug/g. Using a 4 .52 absorption of the daily dose and 0.01Z
excretion in the total body burden per day, EPA calculated an LOAEL of
352 ug/day for renal effects in humans. Incorporating an uncertainty
factor of 10, EPA has developed an RfD of 35 ug/day. Adjusting the RfD
for consumption of 2 liters of water per day, EPA has derived a provi-
sional DVEL of 18 ug/L (EPA 1985c).

Embryotoxic and teratogenic effects have been demonstrated in many
mammalian species following parenteral administration of high doses of
cadmium. In contrast, there is little evidence of these effects at
lower doses by either of the more relevant inhalation or oral exposure
routes (EPA 1981, ATSDR 1987h).

Carcinogenicity and Mutagenicity
Cadmium chloride aerosol administered by inhalation for 18 months

produced lung tumors in rats. In contrast, all cancer bioassays in



which influence soil mobil ity include soil type, the anount of rainfal l ,
the depth to groundvater, and the extent of degradation (ATSOR 1987b ) .

Benieae is rapidly degraded in the atmosphere via reaction vith the
hydroxy radical. In soils and waters, biodegradation is an important
process.

Noncarcinogenic Effects
The best known and longest recognized toxic effect of benzene in

hunans is depression of bone narrow function. Benzene-exposed indivi-
duals have been found to display anemia, leucopenia, and/or thrombo-
cytopenia (EPA 1985c, ATSOR 1987b) . Vhen simultaneous depression of all
three cell types (pancytopenia) is accompanied by bone aarrow necrosis,
the syndroae is called aplastic anemia.

Carcinogenicity and Mutagenicity
Excess leukemia mortality, particularly acute ayelogenous and mono-

cytic leukemia, has been deaonstrated among huaans occupationally ex-
posed to benzene. In addition to this definitive human evidence,
several long-term bioassays have deaonstrated increased incidences of
tumors and leukemia following administration in animals. Based pri-
marily upon the direct evidence in man, EPA has classified benzene
according to weight-of-evidence carcinogenic!ty criteria in Group A,
human carcinogen-sufficient evidence from epidemiological studies (EPA
1987a) .

Benzene has been tested extensively for genotoxic properties.
Benzene was not mutagenic in several bacterial and yeast systems.
Equivocal results have been reported for clastogenic results in v i tro ;
several investigators have reported positive results in mouse micro-
nucleus assays, as well as studies of chromosomal observations in
rabbits.

Many investigators have reported significant increases in chromo-
somal aberrations in symptomatic and asymptomatic workers with
either a current or past history of exposure to benzei.e.



Drinking Water Standards
EPA ha* established a final drinking water HCL of 5 ug/L (EPA

1987a ) .



is 22 ug/L, corresponding to 1 x 10" l ifet ime excess cancer risk calcu-
lated on the basis of an epldeaiological study of skin cancer aaong
Taiwanese exposed via drinking vater (EPA 1980a) .



BENZENE

Environmental Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of benzene (CAS No. 7 1 -43-2 ) are summarized belov (EPA 1986a) .

Molecular Weight 78
(g/mole)
Water Solubility 1 , 750
(mg/L at 25 °C )
Vapor Pressure 95 .2
(mmflg at 25°C)
Henry's Law Constant 5.6 x 10
(atm-m /sole)

2 . 1 2
Koc 83

BCP 5.2

Benzene has a high water solubility and vapor pressure. As a
consequence of these two properties, benzene can be characterized as a
highly mobile chemical. Por benzene released to air, some rainwater v-
ashout is anticipated. After deposition in vater or soil, volatili-
zation is expected to return some portion back to the atmosphere. Based
on its high Henry's Law Constant, volatilization will result in sub-
stantial loss to the atBosphere following release to water.

Due to its high water solubility and high vapor pressure, transport
to sediments is not expected to be major surface water fate process.

Benzene released to soil can be transported to air via volatili-
zation, to surface water via runoff, and to groundwater via leaching.
The first tvo pathways predoninate in surficial soil, whereas the latter
pathway predominates at lower soil depths.

According to criteria developed by Kenaga ( 1980) , benzene with a
K of 83 would be considered to be mobile in soils. Other factorsoc



methylated arsenicals and elemental arsenics in very reduced conditions
( e . g . , svMpc and bogs)(ATSDR 1987a ) .

As neted above, microorganisms may reduce and nethylate arsenicals
in water and soil, resulting in volatilization and ealssion to the air.
The volatilization rate is heavily dependant on whether soil is oxygen-
ated or anaerobic, the pB, and the microbe types and concentrations in
soils.

In aquatic systems, bioconcentration of arsenic primarily occurs in
algae and lower invertebrates, but biomagnification does not appear to
be significant (Callahan 1979) .

Plants aay accumulate arsenic via root uptake, with uptake being
dependent on the species, soil arsenic concentration, and soil char-
acter ist ics .

Noncarcinogenic Effects
At high doses, arsenic compounds have been shown to produce acute

and chronic toxic effects including irreversible systemic damage. The
trivalent compounds are the most toxic and tend to accumulate in the
body. Animal studies have shown that chronic arsenic exposure may cause
body weight changes, decreased blood hemoglobin, liver damage, and
kidney damage.

There is evidence that arsenic is an essential element enchancing
growth and development in certain animal species, and it has been sug-
gested that arsenic may be an essential element for humans (NAS 1980) . •
Whether or not arsenic is an essential element is the subject of con-
tinuing research.

Teratogenic effects of arsenic compounds at relatively high ex-
posure level* have been demonstrated in a number of animal species (EPA
1984f, ATSOt 1987a). Generally, these effects have been observed fol-
lowing parenteral (injection) administration; whereas, administration at
lower doses by the more relevant oral route has not resulted in any
significant reproductive or developmental effects .

Hutagenicity and Carcinogenic!ty
Arsenic has been shown to be mutagenic in several assay systems and

to induce chromosomal aberrations in vivo and in vitro. Animal carcino-



genicity studies have reported confl ict ing results . Several studies
have reported an increased incidence of bronchogenic carcinomas in rats
exposed iotratracheally to an arsenic-containing pesticide. Reasons for
inconsistent carcinogenicity findings in animals nay include inappropri-
ate selection of an animal model, and use of flaved study designs. In
humans, epidemiologic studies and case reports have reported that ar-
senic is associated with tumors of the skin, lungs, genital organs, and
visual organs (EPA 1984f, EPA 1985c, ATSDR 1987a) .

EPA has classified arsenic in Group A, i . e . , a human carcinogen,
based on extensive evidence of human carcinogenicity through inhalation
and ingestion exposure (EPA 1985c) .

Drinking Water Standards and Criteria
Standards. The current HCL for arsenic under the National Interim

Drinking Water Regulations is 50 ug/L. The NAS Drinking Water Committee
has analyzed the toxicology of arsenic (NAS 1983a) . Based upon this
evaluation, NAS recommended the retention of the HCL pending resolution
of the question whether arsenic is an essential element in the human
diet.

NAS also examined the available epidemiologic studies which were
designed to investigate the relationship between arsenic exposure and
skin cancer in the United States . The conclusion of the report was that
these studies lacked statistical power to determine if arsenic causes
skin cancer. However, the report stated that precursors of skin cancer,
normally seen in cases of arsenic-induced skin cancer, were not seen in
these studies.

Consistent with the NAS recommendations, EPA has proposed that the
HCLG remain at the current HCL of SO ug/L. In its determination, EPA
stated that the HCL was below concentrations at which noncarcinogenic
toxicity had been demonstrated and was within the concentration range
which might be, based on further investigation, essential for humans
(EPA 1985c) .

Criter ia. Based upon recommendations of NAS, EPA has proposed that
all health advisories for arsenic be set at 50 ug/L (EPA 1985d). The
EPA ambient water quality criterion for the protection of human health
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ARSENIC

Environmental Chemistry and Fate
Arsenic may be released to the atmosphere as a gas or vapor; or

absorbed to particulate matter and transported to other media by dry or
vet deposition (ATSDR 1987a) . Because trivalent arsenic may undergo
oxidation in the air, atmospheric arsenic is usually a mixture of tri-
valent and pentavalent forms. Host airborne arsenic is usually adsorbed
on small diameter particulate matter . Photolysis is not considered to
be an important fate process for arsenic.

Arsenic in surface water can undergo a complex pattern of trans-
formations: oxidation-reduction, ligand exchange, biotransformation, and
precipitation and adsorption (Callahan 1 9 7 9 ) . As a consequence of these
reactions, arsenic is extremely mobile in aquatic systems, and river-
borne arsenic is capable of being transported great distances. Factors
most strongly influencing the rates of these reactions include: Eh, Ph,
metal sulfide and sulfide ion concentrations, iron concentration, pre-
sence of phosphorus minerals, temperature, salinity, and distribution
and composition of biota (Callahan 1979 ) .

Sorption onto clays, iron oxides, manganese compounds, and organic
matter is an important fate in surface water, with sediment serving as a
reservoir for most of the arsenic entering surface water. Sediment-
bound trivalent and pentavalent arsenic, methylated by aerobic and an-
aerobic microorganisms, may be released back into the water column.

Soluble forms of arsenic adsorb to soil and travel with the soil
matter with which they are associated. Shifts in oxidation state may
occur in either direction, depending on the particular characteristics
of the soil and groundwater. Volati l ization of methylated arsenics from
groundvattr is possible.

Arsenic in soil is predominantly found in an insoluble, adsorbed
form. Clay with high anion-exchange capacity strongly adsorbs penta-
valent arsenic. Other important adsorption processes include complexa-
tion and chelation by organic material, iron, or calcium. Leaching of
arsenic is usually important in the top 30 centimeters of soil, but may
also be important at greater depth in sandy soils. Arsenate predomi-
nates in aerobic soils; arsenite in slightly reduced soils; arsine,



4-METHYL-2-PENTANONE

Environ««nt«l Chemistry and Fate
The relevant physical and chemical properties and environmental

fate of 4-methyl-2-pentanone are summarized below (Verscheuren 1983 ) .

Molecular Veight 100
(g/raole)
Water Solubility 19,000
(ag/L at 25 °C)
Vapor Pressure 6 (20°C)
(mmHg at 25 °C)
Henry's Lav Constant no data
(atm-m /mole) found
Log KQV no data

found
K no dataOC r jfound
BCF no data

found
4-methyl-2-pentanone (HIBK) has a high vater solubil ity and moder-

ate vapor pressure. As a consequence of these two propert ies , benzene
can be characterized as a moderately mobile chemical. For HIBK released
to air, some rainwater washout is anticipated. After deposit ion in
water or soil, volatilization is expected to return some portion back to
the atmosphere.

Due to its high water solubility and moderate vapor pressure, some
transport to sediments is expected.

HIBK released to soil can be transported to air via volati l ization,
to surface vattr via runoff, and to groundwater via leaching. The f irst
two pathways predominate in surf i cra l soil whereas the latter pathway
predominates at lower soil depths .

Noncarcinogenic Effects
In high concentrations, HIBK produces narcosis wi th symptoms of

headache, nausea, lightheadedness, and vomiting.



Carcinogenic ity and Mutagen ic i ty
HIBK has not been tested in a long-term animal carcinogenesis bio-

assay. Consequently HIBK vould be categorized according to EPA carcino-
genic risk criteria in group 0 - insufficient data, NIBK has not been
shown to be nutagenic.

Standards and Cri ter ia
There are no EPA drinking vater standards, health advisories or

ambient vater quality cr iter ia for the protect ion of human health for
HIBK.



EPA has concluded that all of the above effects point toward a gener-
alized impairment of normal physiological functioning of several dif-
ferent organ systems as adult PbB levels exceed 30 to 40 ug/dl. Evi-
dence of impaired heme synthesis effects in blood occur at even lover
levels.

More recent research has indicated that there is a relationship
betveen PbB levels and increases in blood pressure. Preliminary review
of this work indicates a statistically significant correlation between
PbB levels and diastolic blood pressure in white males, ages 40 to 50,
with no threshold apparent in the range of 6 to 30 ug/dl. Of particular
concern is the finding of a 2 ma Hg increase in diastolic pressure per
incremental PbB level increase of 0.5 ug/dl. Possible increases in risk
of more severe medical events (stroke, heart attack, death) associated
with lead-induced increases in blood pressure are also estimated in one
of the recently published studies.

Children represent a sensitive subpopulation with regard to lead
toxicity. As with adults, lead affects many different ogan systems and
biochemical/physiological processes across a wide range of exposure
levels. Effective PbB levels for producing encephalopathy or death in
children are lower than in adults, starting at approximately 80 to 100
ug/dl. Permanent metal retardation and other marked neurological de-
f ic its are among lasting neurological sequelae typically seen in cases
of nonfatal childhood lead encephalopathy. Other overt neurological
signs and symptoms of subencepthalopathic lead intoxication, such as
peripheral neuropathies (functional and/or pathological changes in the
peripheral nervous system), have been detected in some children at PbB
levels as low as 40 to 60 ug/dl. Chronic kidney disease is not evident
at PbB levels above 100 ug/dl. Moreover, colic and other overt gastro-
intestinal symptoms occur in children, at least down to 60 ug/dl. Rank
anemia is also evident at 70 ug/dl, representing an extreme manifesta-
tion of reduced hemoglobin synthesis at PbB levels as low as 40 ug/dl.
All these effects are widely accepted as adverse health effects , and are
reflective of widespread marked impact of lead on the normal physio-
logical functioning of many different organ systems (EPA 1984d, 1985c,
ATSDR 1987J ) .



Additional studies demonstrate further important health effects
occurring in non-overtly lead-intoxicated children at similar or lover
PbB leveli than those indicated above. Aaong the nost important and
controversial of these electrophysiological and neuropsychlological
effec t s are indications of peripheral nerve dysfunction, indexed by
slowed nerve conduction velocities (NCV) found in children with PbB
levels lover than 30 ug/dl. EPA has concluded that vhile none of these
studies on CMS effects can individually be regarded as conclusively
proving significant cognitive ( IQ) or behavioral effects occurring belov
30 ug/dl, they clearly indicate likely assoications betveen neuropsycho-
logic deficits and PbB levels as lov as 30 to SO ug/dl. The magnitude
of average observed IQ deficits is approxinately 5 points at mean PbB
levels of 50 to 70 ug/dl and about 4 points at mean levels of 30 to 50
ug/dl. Whether a smaller risk exists at somevhat lover levels (15 to 30
ug/dl) cannot be determined at this time (EPA 1984d, 1985c) .

Hany different impacts (representing potentially impaired
functioning and depleted reserve capacities of many different tissues
and organs) have been noted at PbB levels belov 30 ug/dl.

At PbB levels around 10 to 15 ug/dl, initial signs of detectable
heme synthesis impairment occur in many different organic systems, indi-
cations of increasing degrees of pyrimidine metabolism interference,
signs of altered nervous system activity, and interference in vitamin-D
metabolism. EPA has stated that, on the basis of these data, these ef-
fects might be vieved as becoming sufficiently adverse to varrant
avoidance as PbB levels exceed 20 to 25 ug/dl (EPA 1985c) .

Reproduction and Development
There is a paucity of data on vhich to evaluate the effects of lead

on reproduction and development in humans. Early studies of pregnant
women exposed to high levels of lead indicated toxic, but not terato-
genic, effects on the conceptus. One recently reported study hints at
birth anomalies possibly associated vith exposure to lov lead levels
(mean cord blood level of 15 ug/dl) among vomen in the general popula-
tion. Hovever, the significance of these studies has been questioned
because of the absence of reported statistically significant associa-
tions betveen cord blood levels and specific types of minor anomalies or



any major anomalies. There are also no reliable data point ing to ad-
verse effects in human offspring following lead exposure to fathers .

EPA has concluded that the current collective human data regarding
lead's effects on reproduction on in utero development are insufficient
for accurate estimation of exposure-effect or no-effect levels (EPA
1984d) . In the absence of sufficient data, it has been suggested that
it would be prudent to avoid lead exposures resulting in PbB levels
exceeding 25 to 30 ug/dl to pregnant women and women of child-bearing
age in general. This conclusion was based on the known equilibration
between maternal and fetal blood lead concentrations and growing evi-
dence of deleterious effects in young children as PbB levels approach 25
to 30 ug/dl. Industrial lead exposure of men with PbB levels of 40 to
50 ug/dl also appears to result in altered testicular function.

Carcinogenic!ty
Several studies have reported renal tumors in Vistar rats following

ingestion of high doses of a lead salt (lead acetate) . Lead subacetate
(another lead salt) has produced benign tumors (renal carcinomas or
adenomas) in Swiss mice and seveal strains of rats , but not golden
hamsters. Glimomas (CMS tumors) were also observed in many of these
studies.

There have been a number of epidemiological studies which have
assessed the mortality experience of lead-exposed workers. In some of
the studies, no excess cancer mortality was observed. In one study,
non-statistically significant excess cancer mortality of the respiratory
system and cancer of the digestive organs and peritoneum was reported
which on evaluation by other statistical techniques by another investi-
gator was reported to achieve statist ical significance. Another study
has reported increased mortality from renal cancer among a group of lead
smelting vorktrs. However, this excess mortal ity, based on only six
cases, did not achieve statistical significance. On review of all of
these studios, EPA concluded that the absence of good lead exposure
documentation made it difficult to assess the contr ibut ion of lead to
the observed results.

The International Agency for Research on Cancer (IARC) has classi-
fied lead in Group 3, inadequate evidence for carcinogenicity in humans,



suff ic ient evidence for carcinogenicity in animals (for some salts) .
EPA has classified lead in category B. (suff ic ient evidence in animals,
insufficient evidence in humans) according to the Agency's Guidelines
for Carcinogen Risk Assessment (EPA, 1986b) . However, the Agency noted
that the doses inducing kidney tucors in positive rat studies were be-
yond the human lethal dose, and several epidemiological studies have not
demonstrated an association between lead exposure and elevated cancer
occupationally exposed workers. Consequently, EPA has recently proposed
to set an MCLG in drinking water based on noncarcinogenic endpoints (EPA
1985c) .

Drinking Water Standards
The current EPA and drinking water MCL for lead is 50 ug/L. This

limit was designed to limit PbB levels in 99 .5X of the population to
below 30 ug/dl.

NAS ( 1977) has stated that the current MCL, in view of other en-
vironmental sources of exposure, may not provide a sufficient margin of
safety, particularly for fetuses and young children.

EPA, in agreement with this assessment, has recently taken the
first step in lowering the MCL by issuing a proposed MCLG of 20 ug/L.
This level was derived based on a target PbB level of 15 ug/dl for
protecting children and infants, using a conversion factor of 6 .25 to
translate PbB to lead in drinking water (assuming a consumption of 1
liter of water per day) and an uncertainty factor of 5 (EPA 1985c) .
After finalization of the MCLG, EPA would then factor in other data,
such as technological feasibility, to establish a revised MCL.



ceiving HCB orally reported both fe to tox i c i ty and teratogen ic i ty (E.-A
1985g) . The effects noted in these studies included cleft palate,
reduced fetal viability, reduced neonatal veight gain and reduced re-
lative fetal veight (EPA 1987g) .

Carcinogenic!ty and Mutagenicity
Lifetime animal carcinogenic!ty studies have revealed that HCB

elicited statistically significant increased tumor incidences in rats,
• ice, and hamsters. Based on these data, EPA has placed HCB in its
carcinogenicity category B- as a probable hunan carcinogen.

Drinking Water Standards and Criteria
EPA has not developed a drinking water standard for HCB. The EPA

one-day and 10-day and longer health advisories (HAs) for a 10-kg child
are each 50 ug/L. The longer-term HA is 175 ug/L for a 70-kg adult.
The EPA reference concentration for a potential carcinogen risk of
1 x 10"6 is 0 .02 ug/L.



LEAD

Noncarcinogmic Effects
Vhen toxicity information is considered for noncarcinogenic effect s

of substances, the data are evaluated based on their dose-related re-
sponse characteristics and the establishment of an exposure level belov
vhich no adverse effects are observed. Historically, the observed
threshold or no-effect level for lead-induced toxic effects has con-
tinued to decline as more sophisicated experimental and clinical
measures are employed to detect more subtle effects. These include
alterations in physiological functions at blood lead (PbB) levels belov
the currently accepted maximum safe level for exposure to children, a
segment of the population currently regarded to be at highest risk of
lead-induced effects (EPA 1985c, ATSDR, 1987j ) .

The most serious effects associated with markedly elevated PbB
levels are severe neurotoxic effects that include irreversible brain
damage. For most adults, such damage does not occur until PbB levels
exceed 100 to 120 micrograms per deci l iter (ug/dl) . At these PbB
levels, severe gastrointestinal symptoms and effects on several other
organ systems are often found. Precise thresholds for occurrence of
overt neurological and gastrointestinal signs and symptoms of lead
exposure in cases of subencenpthalopathic lead intoxication have yet to
be established, but such effects have been observed in chronically
exposed adult lead workers at PbB levels as low as 40 to 50 ug/dl.

Toward the lower range of PbB levels associated with overt lead
intoxication, less severe but important signs of impairment in normal
physiological functioning in several organ systems are evident among
apparently asymptomatic lead-exposed adults (EPA 1985c) . These include:

o Slovcd nerve conduction velocities indicative of peripheral
nerve dysfunction (at PbB levels as low as 30 to 40 ug/dl) ;

o Altered testicular function (at PbB levels of 40 to 50 ug/dl) ;
and

o Reduced hemoglobin production (at approximately 50 ug/dl).


